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Memorial of the Officers of the Corps of Engineers 
of the United States Jfavy, addressed to the Con- 
gress of the United States, in support of the Bill 
now pending before it conferring absolute rank, 
and the title of that rank^ on these Officers, 



We have the honor to submit to the two Houses of the 
Congress of the United States the following memorial, 
embodying a statement of the present status of the officers 
of the Engineer Corps, in regard to rank and title, and the 
considerations which induce them to ask from Congress 
such legislation as will fix their rank and titles in a satis- 
factory manner. 

The present statute fixing the relative rank of the officers 
of the Engineer Corps of the Navy is section 1476 of the 
Revised Statutes, and the effect of this section is simply to 
give officers of this Corps relative rank in regard to the 
officers of the Line of the Navy, as though the Engineer 
Officers of the Navy were not a portion of the Navy, but 
a distinct and separate service. The actual rank of the 
Line Officers of the Navy is conferred by section 1362, 
Revised Statutes, and the contrasting of the wording of 
the two sections will show that section 1362 bestows actual 
rank, while section 1476 only gives relative or nominal 
rank. To illustrate this point, then, it may be stated that 
the Line Officers of the Navy have relatwe rank with the 
officers of the Army, and the officers of the Army have 
relative rank with the Line Officers of the Navy. The 
Army and Navy being distinct and separate services, hav- 
ing no connection with each other and different titles for 
substantially the same rank, this kind of relative rank was 
necessary to show how the officers of one service stood in 
rank or position relatively to the officers of the other ser- 



vice, and is of use in matters of mere ceremonial only. 
The Navy Officer is never commanded by the Army Offi- 
cer, nor the Army Officer by the Navy Officer; so that the 
only occasion in which a question of precedence can arise 
between them is that of ceremonial. 

But as regards the Line Officers and the Engineer Offi- 
cers of the Navy, the case is entirely different, as both be- 
long to one service and are on duty together. Their 
official action cannot be separated; they serve in the same 
navy-yards, in the same vessels of war, and their joint 
action is for the consummation of the same purpose ; they 
are inseparably one, as regards their naval duties, just as 
the various grades or ranks of Line Officers serving on 
board the same vessels are one and inseparable ; so that 
no reason exists for any relative rank between them, and 
indeed the term, as applied to the rank of the Engineer 
Officers of the Navy, is an absurdity. Rank is essential to 
the proper performance of their duties. That is conceded 
by all ; but it must be the same kind of rank, or how can 
it have comparison ? The whole difficulty of the position 
and the necessity for reformation in this matter is from 
the heterogeneousness of the present rank in the Navy, one 
part having absolute and the other part having relative 
rank. Tliis can only be remedied by making the rank 
homogeneous, or of the same kind throughout, which is the 
purpose of the accompanying bill. The concession that 
rank is essential to the Engineer Officers of the Navy for 
the proper performance of their duties, was extorted by the 
necessities of the case ; but to make the concession as little 
as possible, it was made a qiiasi -vanky with the undefined 
term " relative," about which no satisfactory construction 
has ever been made or can be made. Two things wholly 
differing in nature cannot be made the same in their 
eftect. 

What is particularly desired to be impressed is, that rela- 
tive rank is only proper between officers of totally diflerent 
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services, such as Army and Navy, for example, but that it 
has and can have no application between officers of the 
same service. 

This principle is recognized to the completest extent in 
the Army, all the Corps of which, without exception, have 
the same ranks and military or Army titles. The officers 
of the Ordnance Corps of the Army have no relative rank 
with the officers of the Infantry Corps ; and the Engineer 
Officers of the Army have no relative rank with those of 
the Artillery Corps, and so on ; the rank is absolutely the 
same for all in each Corps, and the titles of the rank are 
the same also. This system produces perfect harmony of 
feeling, concert of organization, and efficiency in action ; 
and is what should be adopted in the Navy to produce the 
same desirable results. Section 1556 of the Revised Stat- 
utes fixes the pay ot the Engineer Officers of the Navy, and 
is substantially that of the Officers of the Line having the 
same rank and length of service. The value of the services 
of both is considered equal. 

The parallelism between the duties of the Engineer Offi- 
cers of the Army and of the Engineer Officers of the Navy 
is as complete as the difterence of the services will admit. 
The duties of both corps are essentially designing and con- 
structing. The Naval Engineers design and construct iron 
ships, and steam and other machinery of every kind used 
in the Engineer department of the navy-yards and in the 
steamers of the Navy. Their education and practice is for 
the designing and manufacturing of all tools and appliances 
used for the construction of iron ships, iron-clads, and the 
various adaptations of steam machinery for propulsion and 
other purposes on board naval steamers. The Army En- 
gineers design and superintend the construction of fortifi- 
cations. (Revised Statutes, section 1153.) They regulate 
and determine the number, quality, form, and dimensions 
of the necessary vehicles, pontoons, tools, implements, 
arms, and other supplies for the use of the Engineer bat- 
talion. (Revised Statutes, section 1152.) 
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Section 1158 of the Revised Statutes prescribes that 
Army Engineers shall not assume nor be ordered on any 
duty beyond the line of their immediate profession. 

Revised Statutes, section 4653, prescribes that two offi- 
cers of the Engineer Corps of the Army shall serve on the 
Light-House Board, and to these two is given the entire 
designing and constructing of the light-houses, light-vessels, 
&c., of the United States. (Revised Statutes, section 4664.) 
All plans, drawings, specifications, estimates of cost of all 
illuminating and other apparatus, and of construction and 
repair of towers, buildings, &c., connected with the light- 
house estabhshment are to be prepared by the Engineer 
Secretary of the Ligl it-House Board, or by such oflicer of 
Ai-jmy- Engineers of the Stay as may be detailed for that service. 
(Revised Statutes, section 4665.) In a word, the Engineer 
Officers of the Army are the mechanical officers of the 
Army, as the Engineer Officers of the Navy are the me- 
chanical officers of the Navy, each designing and superin- 
tending the particular mechanical work of their respective 
departments. 

Now, the Engineer Officers of the Army have the same 
rank and titles as the Army Officers of the Line, (Revised 
Statutes, sec. 1151,) with the addition of the name of the 
Corps. The Army Engineer is a Colonel or a Major of 
Engineers, as a Line Officer is a Colonel or Major of In- 
fantry, of Cavalry, &c., and so far from the same rank 
and titles causing confusion, they are the means, and the 
only ones, that can produce order and regularity, and pre- 
vent any clashing of claims or pretensions. 

The bill now pending before Congress for the Naval 
Engineers is intended to give them exactly the position in 
the Navy which the Army Engineers have in the Army, 
both as regards rank and title. It is as follows : 

Be it enacted by the Senate and House of Representatives of 
the United States of America in Congress assembled^ That the 
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Officers of the Corps of Engineers of the United States 
Navy shall have positive rank, and the title of that rank 
corresponding to the relative rank they now hold by law, 
in lieu of their present titles ; and promotions in the Corps 
of Engineers from and above the rank of Lieutenant shall 
be by seniority ; and the President is hereby authorized to 
issue the new commissions required by this act : Provided, 
That nothing contained herein shall be construed to alter 
the laws regulating the present prnwrnt . pay of the Corps of 
Engineers, nor to give the officers of that corps any addi- 
tional right to quarters, nor to confer on them any author- 
ity to exercise military command. 

In support of the pending bill before Congress to give 
the Engineer Officers of the Navy the proper naval title of 
the relative rank they now hold by law, and to make that 
rank absolute, the following considerations are respectfully 
submitted. They by no means exhaust the arguments 
which could be adduced, but it is believed they are suffi- 
cient to establish the propriety and justice of the provisions 
of the bill, and to show that the public service will be 
benelited thereby. 

Since steam machinery was first introduced into the 
navies of the world, about forty years ago, as an auxiliary 
to sails, its employment being restricted to calms and to 
entering and leaving port with a speed of five miles per 
hour, its use has gradually extended until at the present 
time it is the marine motor , while sails have continually 
dwindled until they are now merely an auxiliary to the 
machineiy, being greatly reduced in extent and only set 
when the wind is fresh and fair, but no longer used for the 
sole propulsion of the vessel. Indeed, it would not be 
difficult to prove that their complete suppression would be 
profitable. The machinery, which at the first was small 
and simple, being barely sufficient for a speed of five miles 
per hour, has increased as the sails decreased, until it has 
become enormous in size, complexity, and power, giving 
speeds of twenty miles per hour. It is now employed for 
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almost every operation on board a first-class naval steamer ; 
it loads and trains the guns, weighs the anchor, and ma- 
noBUvres what remains of sails. It both propels and lights 
the vessel, which without it would be a helpless hulk. 
This great change in the motive power of the vessel has 
ettected as great a trnsformation in the vessel's form, which 
has steadily been lengthened for the reception of more and 
more powerful machinery, until proportions have been 
leached that renders manoeuvring by sails alone impos- 
sible. The ancient slow-sailing man-of-war, with its clouds 
of snowy canvas, and whose type was a bowl, has been 
evolved into the modern fast steamer, with its clouds of 
I) lack smoke, and whose type is a canoe. 

The real navies of the world, however, that is to say, the 
truly military portion of them, comprising the vessels w^hich 
are able to fight in line of battle, are composed exclusively 
of armored steamers, without even auxiliary sail power, and 
carrying guns behind their iron defenses so immense as to 
be manageable only by machinery. All the operations on 
board such vessels — and they alone are the real fighting 
material of any modern navy — are performed by machin- 
ery, and cannot be performed without it. All other kinds 
of vessel except iron-clads, belonging to navies, are mere 
appendages, and have no value militarily save as auxiliaries, 
such as dispatch vessels, torpedo boats, depredators on an 
enemy's commercial marine, &c.; the real military strength 
of any navy being measured simply by its iron-clads, which, 
it will be remembered, carry no sails and depend wholly on 
their machinery. 

But the progress of the present wonderfully mechanical 
age has changed not only the motor of the vessel but its 
material also, wood having been as completely superseded 
by iron as the sails by steam machinery. . The modern 
war steamer can be constructed properly of TOSS'only, and 
for the iron-clad an iron hull is indispensable. Hence, a 
ditference in the methods of construction has arisen for the 
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hull, as well as a difference in the rigging, all having passed 
into engineering, leaving the ship carpenter, like the sailor 
officer who used his production, an obsolete figure, with only 
the prestige of the past remaining. 

This enormous change, which has left scarcely anything'of 
the previous, has been confined almost wholly to the mate- 
rial of the Navy; the original organization of the personnel 
continuing and projecting its shadow of a bygone system 
inharmoniously upon a totally altered present. Formerly, 
the indispensable persons of a naval vessel were the sailors 
and the sailor officers, the latter being at present gener- 
ally but illogically known as Line Officers. Now the sailors 
have nearly disappeared with their sails and with their 
sniall guns, which they were able to work by hand, and 
with them has largely disappeared the exclusive import- 
ance of the sailor officers. The sails have been replaced by 
machinery, the sailors by the firemen and coal-heavers of 
the engineer department, and the sailor oflScers to a great 
extent by the Engineer Officers, on whom the management 
of the steam machinery and its maintenance inefficient 
condition wholly depends. 

The machinery of a modern war steamer costs about 
one-third of the whole value of the vessel, and occupies 
about one-third of the space. It is very complex, con- 
stantly undej'going change, requires high scientific attain- 
ments to comprehend and design, and much practical 
experience to skillfully manage. The entire efficiency of 
the vessel depends upon it, and it is efficient just in pro- 
portion to the professional talents of its designers and the 
experienced skill of its managers, who, to manage it well, 
require to be able to design, modify, or wholly change it, 
according to circumstances of use or accident. It will thus 
be seen that the real efficiency of a navy depends primarily 
on its Engineer Officers, the men who design and erect the 
machinery, and manage and keep it in working condition 
after it is erected on board the vessel. It is they who 
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really execute the orders of the Commanding Oflnicer, for 
without them he could not give eftect to his orders, and 
it is to their skill and energy that he must look for success. 

In the past, the orders of the Commanding Officer were 
executed by subordinate sailor or Line Officers ; but now 
these subordinates have become still more subordinate, and 
in an iron-clad (the only real naval vessel) have functions 
but a little removed from that of messengers between the 
Commanding and Engineer Officers. The vessel has her 
speed and mobility controlled by the engineers, who also 
load and train her guns, most of the technical work on 
board being performed by them. 

In the origin of the application of steam machinery to 
naval vessels, the machinery was small, simple, and but 
rarely employed ; the Engineers in the -Navy were few, and 
their qualifications commensurate with their duties; but as 
the machinery became more and more powerful and com- 
plex, and more and more employed, the Engineers of 
necessity increased in numbers, in consequence and in 
qualifications, until in the iron-clad they have become, 
next to the Commanding Officer, the most important of 
the personnel of a really military Navy. Their efficiency 
is the efficiency of the Navy, for upon it as a foundation 
rests the efficiency of others ; even as without an iron-clad 
a Commanding Officer would be useless, so without Engi- 
neers an iron-clad would have no value. The fundamental 
facts are, that the iron-clad, propelled and fought wholly 
by machinery, constitutes the only Navy in a military point 
of view ; that, aside from the Commanding Officer, all the 
important functions are performed by Engineers, and all 
the technical work, without exception, is done by them, 
the maintenance of the vessel in a state of efficiency rest- 
ing wholly on their skill and energy. Not only, therefore, 
are the immense sums expended to make and maintain 
these vessels depending for their useful application on the 
the Engineers of the Navy, but the political interests and 
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honor of the country, so far as they can be subserved by a 
Navy, also depend primarily on them. 

That these* facts are well understood, but most inade- 
quately appreciated, by both the Navy Department and 
Congress, is proven by such increased pay and position as 
have from time to time been accorded to the Naval En- 
gineers. Their first appointment to Cadet Engineer is 
guarded by a rigorous examination, physically, morally, 
and educationally; and each promotion is dependent on 
examinations of increasing stringency. The professional 
qualifications demanded for graduation from the Naval 
Academy, where the Cadet Engineers are now educated, 
are equal to what is required in the Military Academy at 
West Point for the graduation of Engineer Officers of the 
Army, whose duties are as analogous as possible to those 
of the Naval Engineers, allowing for the difference of the 
services. The Cadet Engineer, unlike the cadet sailor 
officer, is not a political nominee ; he owes everything to 
his qualifications alone; talent is the only rule of selection 
in his case, and neither social nor political influence inter- 
venes to shelter him from the consequences of inferiority. 
As a result, the Engineer Corps of the Navy compares 
favorably with any Engineer Corps in the world, and as a 
corps du genie is not surpassed by any, if equalled by a few. 
Its former members can be found in the professorships of 
the best polytechnic schools of our country, and in the front 
ranks of its civil engineering; while Congress, in compli- 
ance with popular demand, has lately enacted that Naval 
Engineers can be detailed by the Navy Department for 
professorships in such colleges and higher institutions of 
education as may apply for their services. It is on this 
corps, specially educated in mathematical and physical 
science, and trained in their practical application to naval 
construction, that the country must depend for its Navy of 
the future. 

The monitor iron-clad, which instantly revolutionized 
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naval warfare and naval construction, and the swift unar- 
mored cruiser for the destruction of an enemy's commerce, 
are the productions of Engineers, and they have been cop- 
ied by all the navies of the world. It certainly needs no 
argument to prove that naval constructions, hulls and ma- 
chinery, in their present state of complexity, can only be 
mastered, and successfully designed and executed, by a 
trained corps of specialists exclusively devoted to these 
difficult subjects. Nor do the duties of such a corps end 
there, for the proper management of enormous and com- 
plicated machinery, in order to obtain its full eflEect, requires 
great professional knowledge and experience. Good man- 
agement is as important as good design, for without it the 
final purpose will fail and render all that preceded useless. 

There certainly can be no error in assuming that the 
status of the officers of such a corps should not be inferior 
to the status of the officers of any other Naval Corps ; and 
if such inferiority exist and is continued, there can be as 
little error in predicting that the best members of such a 
corps will be lost to it, and that it cannot be maintained at 
the necessary elevation of professional qualification. No 
really able man — such as the Government requires in its 
naval engineers — can or will submit to a position of inferi- 
ority. The position, in justice and in sound policy, should 
be equal to the requirements. This is not the case ; and 
the bill now pending before Congress is designed to remove 
a powerful and needless cause of dissatisfaction, which 
works great evil to the naval service and really benefits 
none. The main provision of that bill, to which the other 
provisions are but logical appendages, is to confer on the 
Engineer Officers of the Navy absolute rank corresponding 
to the relative rank they now hold by law, and to give 
them the naval title of that rank. The bill does not ask 
for any additional rank, pay, or privilege to what they now 
have by law. It simply asks that their present rank be 
made such that no misunderstanding can arise about it ; 
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by his authority, that is, subordinate to the Captain, being 
an agent for him. Admiral is an army title, being the 
Arabic term for General, and so on of the others, none of 
which has any professional connection with seamanship or 
a sailor's duties. The naval titles do not designate pro- 
fession at all: they are simply the names of naval ranks, 
and are as appropriate to one Naval Corps as another. If 
rank is given it should be expressed in the proper words, 
about whose meaning and application there can be no ques- 
tion. It should not be a qKasi-roxik, but a complete one ; 
and as, from the nature of things, there' can be but one 
kind of rank for the entire Navy, it should be known by 
but one kind of name. Until this is done there can be no 
harmony between the different corps; no clearly -drawn 
definition of duties, position, or responsibility ; but an in- 
cessant wrangle between illegal and arrogant assumption 
on the one side, and a right but unsupported resistance on 
the other, with the Navy Department uncertain in its vari- 
able decisions, owing to the looseness of the terms of the 
law. 

The present state of things, as regards naval rank, is 
based on the assumption that there is only one kind of 
Naval Ofiicer, namely, that of the Line, — a just assumption 
if applied to the days of Admiral Benbow and Commodore 
Trunnion, from which it has descended, and in which steam 
machinery, iron-clad steamers, immense guns, and all the 
wonderful creations of modern naval engineering were un- 
dreamt of, a man-of-war then consisting of a wooden shell, 
some canvas, and two or three rows of pop-guns ; but an 
entirely false one when applied to the present time, in 
which naval engineering is in reality the Navy, so far as 
the construction and management of its material are con- 
cerned, and the Naval Engineers form a large and as essen- 
tial a portion of its ofiicer personnel as do the Line " or 
sailor officers. In fact, the former can perform the duty of 
the latter, but the latter cannot perform the duty of the 
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that it canuot be so defined away or construed as to practi- 
cally reduce it to nothing ; and that the rights and privi- 
leges to which it is entitled cannot be ignored on the plea 
that its qualifying term deprived it of force and application. 
Such things have been done, and will certainly be done 
again, under existing law, and have given rise to a wide- 
spread and deep-rooted dissatisfaction, working much injury 
to the public service. For years after its enactment, the 
present law was absolutely ignored, and only lately has a 
partial and hesitating enforcement been made. This was 
a great wrong, not only to individuals but to the public, 
and its correction is the purpose of the present bill, in 
which nothing is asked for the Engineers at the expense of 
othefs, but only what is justly their right, the granting of 
which would much benefit the Navy. 

No one Naval Corps has any special right to the naval 
titles, which are not professional titles at all, but merely 
rank designations. The Engineers have, at present, only 
their professional titles, exactly what they would have in 
civil employments, where the question of rank has no exist- 
ence; they have no naval title to mark their connection 
with that branch of the public service and their position in 
it. The "Line" or sailor officers of the Navy have, in 
civil employment, the professional titles of masters and mates 
of their respective vessels ; but when militarily organized 
in a navy a distinction of rank became necessary, and the 
ranks had to have names by which they might be recog- 
nized. As, originally, the sailor officers were the only 
naval officers, they have come in time to look upon these 
names as peculiar to themselves— to their profession. A 
glance at the meaning of these titles — many of which, such 
as Captain, Lieutenant, &c., are common to Army as well 
as to Navy, and to many other organizations — will show 
they designate rank only, and not profession. Captain 
signifies merely the "head" or chief officer of any depart- 
ment, and Lieutenant signifies one acting ia his place or 
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Finally, the issue may be briefly stated as follows : 

The present organization of the Navy, as regards its 
personnel, is precisely that which has descended from the 
days when vessels were propelled by sails alone ; when the 
hulls were of wood; when the guns were small; when all 
the work on board ship was performed by manual labor ; 
when the only oflicers were the Line or sailor officers, and 
all the crew were common sailors. In those days gunnery 
was a small and simple matter, and the only important 
qualification needed in the sailor officer was seamanship, 
or, in otlier words, a knowledge of the trade of a common 
sailor ; and it was possessed in the highest perfection by 
the rough, ignorant, and brutal masters and mates of the 
then merchant marine. 

At the present time, the true naval fighting vessel may 
be said to be propelled by machinery alone ; its hull is of 
iron and has a form and construction totally difl:erent from 
the old wooden saihng hull, besides being defended by an 
armor of massive iron ; the guns are enormous in size, and 
they are loaded and trained by machinery, which is like- 
wise employed for nearly all the other operations formerly 
performed by hand. There being little or no occasion tor 
seamanship — the peculiar knowledge of the sailor officers — 
very little, or nothing, of that trade remains, and the part 
of the crew still called " sailor," are the mere simulacra of 
their vigorous predecessors. 

Had it not been for the very natural prejudices of the 
sailor officers for the rigging, tar, and canvas of their own 
profession, sails would long since have been as obsolete in 
the steamers of the Xavy as in those of the merchant ma- 
rine. Their retention for so many years after their usefnl- 
ness was j^t, has Ix^on a source of great loss to the coun- 
try ; it has, in fact, so much retarded progress that the Navy 
does not, at this moment, contain a single vessel tit for 
naval warfare, — not one able to meet a foreign iron-clad in 
battle. Every requisite is wanting. The Navy has always 
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former. Without a properly qualified Corps of Engineers, 
there can be no modern navy, for such is a purely steam 
navy, and the role of the Engineer cannot be filled by any 
substitute. If he be of inferior qualifications, or kept in an 
inferior position, the sure result will be an inferior navy. 
Were it not for the power and prejudices of ,the sailor offi- 
cer portion of the Navy, naval steamers would have no 
more of masts and sails than the transatlantic merchant 
steamers, which traverse the ocean for years with only jury- 
masts. Seamanship with sails, as applied to the navigation 
of vessels, has as completely departed from sound naval 
practice as the old stage-coach and its driver from the road. 
Steam machinery has supplanted all ; but if the stage-coach 
drivers had had sufficient influence they would doubtless 
have remained, and, perched on the cow-catcher of the lo- 
comotive, appear to guide it while the engineer performed 
the real service behind. 

Every naval steamer requires, for the proper care and 
management of its machinery, a number of Engineer Offi- 
cers, and a large iron-clad requires many. The engineer 
department of a naval steamer demands a large force of 
skilled machinists, firemen, and coal-heavers, proportional 
to the power of the machinery, and forming a considerable 
percentage of the crew even when the steamer is equipped 
with sails ; but in the case of an iron-clad, which is the 
only real naval vessel, the Engineer Officers and their 
machinists, firemen, and coal-heavers compose the princi- 
pal part of the personnel. The Engineer Officers have to 
-command these men, to distribute them for their duty, and 
to instruct them in it. A military organization is just as 
indispensable to them as to the sailor officers for the proper 
performance of these functions on board ship, and the En- 
gineer Officers must have both the prestige and the power 
of rank in order to do their duty with the utmost efficien- 
cy. They cannot be directed in that duty by sailor ofii- 
cers, who know nothing of machinery or engineering, and 
any interference must be disastrous. 
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Finally, the issue may be briefly stated as follows : 
The present organization of the Navy, as regards its 
personnel, is precisely that which has descended from the 
days when vessels were propelled by sails alone ; when the 
hulls were of wood ; when the guns were small ; when all 
the work on board ship was performed by manual labor ; 
when the only oflicers were the Line or sailor officers, and 
all the crew were common sailors. In those days gunnery 
was a small and simple matter, and the only important 
qualification needed in the sailor oflScer was seamanship, 
or, in other words, a knowledge of the trade of a common 
sailor ; and it was possessed in the highest perfection by 
the rough, ignorant, and brutal masters and mates of the 
then merchant marine. 

At the present time, the true naval fighting vessel may 
be said to be propelled by machinery alone ; its hull is of 
iron and has a form and construction totally different from 
the old wooden sailing hull, besides being defended by an 
armor of massive iron ; the guns are enormous in size, and 
they are loaded and trained by machinery, which is like- 
wise employed for nearly all the other operations formerly 
performed by hand. There being little or no occasion for 
seamanship — the peculiar knowledge of the sailor oflScers — 
very little, or nothing, of that trade remains, and the part 
of the crew still called " sailor," are the mere simulacra of 
their vigorous predecessors. 

Had it not been for the very natural prejudices of the 
sailor officers for the rigging, tar, and canvas of their own 
profession, sails would long since have been as obsolete in 
the steamers of the Navy as in those of the merchant ma- 
rine. Their retention for so many years after their useful- 
ness was past, has been a source of great loss to the coun- 
try ; it has, in fact, so much retarded progress that the Navy 
does not, at this moment, contain a single vessel fit for 
naval warfare, — not one able to meet a foreign iron-clad in 
battle. Every requisite is wanting. The Navy has always 
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Deen controlled by the sailor officers, and wooden, unar- 
mored hulls, full sail power, and small guns bear witness to 
the difficulty with which any class of men accept new ideas 
that threaten their supremacy, and the ease with which 
public interest can be sacrificed to private. 

When sails were superseded by steam machinery, there 
necessarily arose a new class of officers, the Engineers, and 
a new kind of crew, namely, machinists, firemen, and coal- 
heavers. This new kind of crew were not sailors, and 
knew nothing of a sailor's trade ; they were under the con- 
trol of the Engineers, and employed solely for the service 
of the machinery. This kind of crew is very numerous, 
and has of necessity to be commanded by the Engineer 
Officers, several of whom are required for each vessel; and 
an organization of military rank, with corresponding posi- 
tion and power, so tar as will enable the professional duties 
to be performed in a proper manner, are absolutely essen- 
tial to the public interest and to the efficiency of the Navy. 
Against this obvious necessity are opposed the mere wishes 
of the Line or sailor officers, who naturally desire to be 
still considered the only naval officers, and are wholly un- 
mindful of the enormous change in naval affairs which the 
introduction of steam machinery has effected. The palpa- 
ble injustice of such a state of things, and the injurious 
consequences resulting therefrom to the public interest, 
should cause a reformation in the only thorough and prac- 
ticable manner, namely, by giving the Engineer Officers 
proper military rank and title. 

The force of the reasons hereinbefore stated caused, 
several years ago, a qmsi or relative rank to be accorded 
by Congress to the Engineers, but against the violent op- 
position of the sailor officers, who had sufficient influence 
to prevent the giving of absolute rank and the appropriate 
naval titles. This quasi-Ymk has failed to remove the dis- 
satisfaction of either party ; it was in the right direction, 
but did not extend far enough. Congress, it is hoped, will 
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Officers might be regarded with a smile at its absurdity ; 
but the Navy of the United States belongs to the people of 
the United States, and the proper position and recognition 
of a class of officers on whom its efficiency and glory must 
largely depend in the future is a matter of serious public 
concern. 
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RELATION OF THE DUTIES OF THE NAVAL 
ENGINEER OFFICERS TO THE PROBLEM. 

By Passed Assistant Engineer John R. Edwards, U. S. Navy. 

[Continuation of lectures delivered at the Naval War College, Newport, R. 

August, 1895.] 



Second Lecture. 

The following problem was proposed to the class at the War College : 

May loth. — War is imminent. The enemy is assembling in Halifax. He is ex- 
pected to descend upon the New England coast. His probable plan is to occupy the 
coast and chief cities from Portland to Boston, thereby seconding certain movements 
of his land forces. His success depends upon his completing this occupation before 
June loth, and maintaining it until July loth. The force destined for this purpose is 
one or more fleets, whose total strength is three times that of our fleet, and 20,000 
men in 50 transports. 

Our available force is ordered to a^emble for the present in Nantucket Sound. 

May 20th. — War is declared. A fleet leaves Halifax, occupies Provincetown and 
blockades Boston May 23d. Is composed of 6 battleships, 8 armored cruisers, iS 
cruisers, 12 gun boats, 12 torpedo boats. Gains and keeps touch with our fleet,, 
wherever it may be, by means of scouts. 

Our force is 5 battleships, 5 armored cruisers, 15 cruisers, 10 gun boats, 10 torpedo 
boats, I ram. A heavy monitor at Boston, a light one at Portsmouth and another at 
Portland, are to be retained at those points. We learn that a much larger force of 
the enemy is about to leave Halifax. It sails thence May 25th, blockades Portland^ 
occupies Casco Bay, and gains touch with its Provincetown fleet. May 27th. Is com- 
posed of 10 battleships, 15 armored cruisers, 20 cruisers, 20 gunboats, 20 torpedo boats 
and 50 transports carrying 20,000 troops of all arms. 

Design plan for meeting this demonstration. 

Show best disposition of our forces and describe in detail our preparations for the 
campaign. 

THE WORK OF THE CORPS OF NAVAL ENGINEERS BEFORE GOING INTO 

ACTION. 

Early in April, the Secretary of the Navy and the Admiral 
commanding the defence fleet had several protracted consulta- 
tions with the Engineer-in-Chief in regard to the threatening 
aspect of affairs on the New England coast. Imperative orders 
were given the Bureau of Steam Engineering to put the machinery 
3 
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of every war vessel in the highest state of efficiency. Unlimited 
•expenditures were authorized, and instructions given to effect 
such alterations as would make each vessel a most reliable fight- 
ing machine; but every improvement suggested in any vessel 
had first to receive the approval of the Admiral in command. 

The Commander-in-Chief of the defence fleet, in urgent terms, 
requested the Engineer-in- Chief to nominate as Fleet Engineer 
an officer who possessed the following requirements : Ready in 
resource and of engineering constructive ability ; not over 45 
years of age, yet quick of judgment and with a broad knowledge 
of the plans of our various types of ships; capacity for work, and 
rare executive ability ; with considerable sea service ; great love 
and knowledge of his profession ; of some personal magnetism, 
and of great will power and fixedness of purpose. 

Nearly every Chief Engineer on the active list applied for this 
duty, but by reason of age their requests were denied. 

It was urged by the Admiral, who was under 55 years, that 
no one of any staff corps who had served in the last war should, 
on account of the age of those officers, do active work at sea. 
Line officers might go as commanders of vessels, but then they 
should only be sent on battleships and armored cruisers, or as 
Flag Officers. 

It was recalled to mind that Admiral Farragut's Fleet Engi- 
neer was only 33 years of age when the forts below New Orleans 
were passed. In looking across the sea it was observed that the 
English Admiralty appoint as Engineer-in-Chief of their great and 
powerful navy only a comparatively young man, who, of course, 
is continued in office if he shows matchless talents for the work. 
We have followed their example in this respect, and when able 
men have reached the position of Bureau Chief they are never 
disturbed. Even in time of profound peace and when such con- 
servative action as the building of the Charleston with her com- 
pound engines had been authorized, our present great Engineer- 
in-Chief was appointed — a man who at that time was about 47 
years old. 

Some difficulty was found in securing an officer to fill the 
post of Fleet Engineer, which was regarded by the Secretary as 
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next in importance to that of the Fleet Captain. An examina- 
tion of the January Register showed that every officer on the 
list of Chief Engineers was beyond the age limit set by the Ad- 
miral. 

With great earnestness the Engineer-in-Chief urged that the 
Admiral's wishes be respected in regard to the request for a 
Fleet Engineer. The old officers insisted on being sent. A very 
able Fleet Engineer was ordered who wast)ver 50 years of age. 
Within two weeks he physically collapsed under the great strain 
of almost continuous day and night work. During that period 
he had rendeffed invaluable service to the fleet, and some of the 
changes, made under his supervision, had an important effect 
upon the result of the great naval battle fought off* the Massa- 
chusetts coast. 

His successor was one of the young officers who had been 
trained under the personal supervision of the Engineer-in-Chief. 
With such a preceptor, it was but natural that he had acquired 
decision and quickness of judgment and a confidence which was 
ready to assume great responsibilities. Thoroughly conversant 
with the definite policy which had actuated the work of the Bu- 
reau of Steam Engineering, he knew the strength and weakness 
of our ships, so far as their structural arrangements and motive 
power were concerned. Incessant work for a dozen of years in 
studying marine engineering questions, both at the Bureau and 
at sea, made him no stranger to the duties before him. He had 
made one cruise at least, as a virtual Chief Engineer, although 
the official records showed that he served as assistant. 

The Secretary of the Navy considered his duties of such im- 
portance that, in a personal interview, he impressed the fact upon 
this officer that the preliminary work of the Corps of Naval En- 
gineers might avert the calamity, which a sorrowful nation was 
hoping and praying would not prove a verity. 

The Secretary then commended him to the favor of the Ad- 
miral of the Fleet; and with the knowlege that, no matter how 
great the service he tnight render, there would be no grateful 
nation to hold him in remembrance, he entered upon his duties. 
He only knew that the Recording Angel wrote in letters of gems 



NAVAL ENGINEER OFFICERS AND THE PROBLEM. 



those deeds of valor and worth which have passed unnoticed and 
unrecorded on earth. 

Within a few days the Commander-in-Chief was impressed 
with the fact that in his Fleet Engineer he had a most valuable 
assistant. Casting aside the traditions of the past, he showed 
himself a great man by overcoming the prejudices of his four 
decades of naval life. Into his full confidence this fleet officer 
was taken, and then he was given carte blanche to prepare for 
the inevitable battle. 

Here are some of the changes that were wrought : 
One of the scouts was sent for several hundred bunker plates 
and frames of standard size, so that the upper bunkers of the 
several ships could not only be coaled more rapidly, but be made 
more habitable in action. Under the direction of the carpenter, 
the holes in the deck planking were cut to a size scant of that 
required. 

Another scout was sent to the nearest seaport to Lynn, to bring 
men and electric drill outfits for cutting additional holes in the 
protective deck. Doors for closing the openings thus made 
were ordered from Bethlehem and Pittsburg, the detail drawings 
having been made by one of the assistant engineers. 

Emergency chutes which opened directly into the several fire rooms 
were built within thie bunkers. These extended from above the 
upper bunkers, through the protective deck, and had suitable 
doors for preserving the water tight features of the vessel. The 
extra coal carried on deck could be delivered into the fire room 
without opening a bunker door ; and with the increased number 
of deck scuttles fitted into the upper bunkers, all the deck force 
not otherwise engaged could, in a chase or when escaping from 
an enemy, carry coal from this bunker and empty it into the 
emergency chutes. This would not interfere in any way with 
the coal passers working below. 

And, if one of the longitudinal bunkers should become filled 
with water, coal could be brought to the fire room through 
these chutes and supplied to the furnaces. As formerly arranged, 
it was absolutely necessary to open a banker door to procure 
coal, and in the event of a hole being made in the hull, either 
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l)y a torpedo or the vessel striking some»object, the daors lead- 
ing to the impaired bunkers had to be closed. The Fleet Engi- 
neer regarded these emergency chutes as of vital importance. 

He called the attention of the Admiral to the ill-contrived ar- 
rangement of deck pumps as fitted on nearly all the ships. 

On the deck of a certain vessel in the fleet, the three athwart- 
ship passages were blocked by six Downton or Stone Pumps. 
The brakes, when manned* required more deck room than an 
<|ight-inch modern rifle. When called to fire quarters, and with 
•96 meji on the cfanks of the six hand pumps, working against a 
2S-horse-power steam pump, a complete stoppage of the deck 
outfit occurred. 

The Admiral, alarmed at this state of affairs, called a survey 
upon the fire main and deck pumping arrangement. As bilge 
pumps, they were found to work so slowly that they were prac- 
tically, useless. No one could give any satisfactory reasons for 
their. being placed in a modern vessel. At sea, where steam was 
always maintained, they were never used. At a navy yard, the 
«hips would be laid up within a short distance of a fire plug, 
and for the lone watchman in charge of the ship, the use of a 
water bucket would be the best method of fighting a fire single- 
handed. 

To the great joy of all the gun crews, the deck pumps were 
disconnected and all sent to a navy yard, where they took up 
valuable room in one of the buildings, thus robbing the scrap 
pile of its legitimate prey. 

The valuable space secured on board by the removal of these 
pumps was utilized in many ways. Later, the capture of one of 
the enemy's cruisers was due to the fact that one of our vessels 
was able to prolong the chase for several hours, by reason of 
carrying 30 additional tons of coal in jute bags in the space pre- 
viously occupied by the deck pumps. 

Formerly, when all the boilers were in one compartment, and 
this became flooded, the deck pumps might have been of ser- 
vice. But in a modern ship, where the boilers are in several com- 
partments, it is not likely that all the fires will be put out at once, 
if such a calamity should occur, the quicker the crew took to 
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the boats the better. Those who remained with the pumps 
would probably find a watery grave. 

As an alternative, in case the space gained by sending ashore 
the numerous deck pumps was not wanted for coal, it was sug- 
gested that a coil boiler plant and steam wrecking pump, which 
would be of some practical service, be installed. Steam would 
always be kept low on this boiler when the ship was under way. 

INCREASED HEIGHT OF SMOKE PIPES. 

Additions were made to the height of all the smoke pipes. 
This excited some comment, as it was supposed that we already^ 
had tall funnels on our vessels. An examination of the Marble- 
head, a vessel which was said to have been ruined in appearance 
by her tall pipes, showed that their tops were only fifty-seven and 
one-half (S7J) feet above the grates. Those who had made a 
cruise in the Chicago, previous to 1895, hardly recognized the ship 
with her new and tall pipes. In the eyes of the Admiral she was 
beautiful, for he knew that these high shafts were marks of effi- 
ciency, and that they increased her sea speed. The cruising speed 
of the fleet was materially assisted by this action and the effi- 
ciency improved. 

A RADICAL CHANGE WAS MADE IN THE FIRE MAIN SYSTEM. 

Instead of a line of piping, which contained so many angles 
and sharp bends that there was practically a stop to some of the 
plugs, a carefully devised arrangement was secured. Fire plugs 
were placed everywhere, and only full opening valves fitted. The 
lengths of rubber hose were such that one man, or two at the 
most, could run out a section. At least two steam pumps, one 
forward and the other aft, were installed outside of the engine 
and boiler compartments. These pumps had coal and side 
armor protection, and, being fitted with relief overflow valves in 
the pipes, were meant to be run continuously during action. 

As an example of a poorly designed Jead of piping, one of the 
vessels may be cited, where the fire bell was rung during the 
Admiral's inspection. The engineer's force led out their two 
sections of hose; two powerful steam pumps, in perfect order 
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were at work on the fire main ; two gun s crews helped to hold 
the hose to prevent kinks, and yet only a small stream issued 
from the nozzle. 

The complaint has come from almost every one of our men- 
of-war that the Officer of the Deck, while constantly asking for 
more water on the morning watch to wash down decks, could not 
secure it, although powerful steam pumps below were working 
at their utmost power. If sufficient water can not be secured to 
wash the deck, what are we to do in case of fire ? 

INSTALLATION OF ADDITIONAL FANS AND BLOWERS. 

The Fleet Engineer gave warning in regard to the enormous 
quantity of top hamper with which only too many of our battle- 
ships are oppressed. An "Engineer*' editorial of June 5th says: 
We have deck houses and bridges and boats and cowls. These 
would be converted in five minutes by itiachine and quick firing 
guns into matchwood. Probably this matchwood would be set 
on fire. No wooden structure of any kind should be permitted 
on the upper deck. This was the lesson of the Ya/u, As to the 
funnel, it is clear that with anything like a smooth sea and a 
moderate range, machine guns could cut these off pretty short. 
The cowls and ventilators would be reduced to small scrap. 

" The existence of a war ship as an ar)tagonist must depend in 
action on her fans, and we have never yet been on board a man- 
of-war, in which the fan arrangements appeared to be the best 
possible." 

The blower arrangements were improved, but not to the ex- 
tent that could have been done if more time had been given. 
Temporary provision was therfore made for the ventilation of the 
vessels, in case the ventilators were cut away by small shell. The 
vital air shafts were so arranged that nothing the enemy could 
do would affect them. It was strange that the ventilating ques- 
tion had to be settled on the eve of battle. 

QUALITY OF THE FUEL. 

An inspection by the Fleet" Engineer of the bunkers of the 
several ships showed that they contained various kinds and 
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qualities of coal. There were anthracites containinp^ from 2 to 
14 per cent, of ash and there were even mixtures of the red ancii 
white ash varieties. There were bituminous invoices which hadi 
been exposed to the weather and whose hydro-carbons had, in- 
great part, volatilized and passed off. There was even a quantity 
of fuel which resembled peat more than it did coal. The sizes 
varied from steamboat to barley buckwheat. He knew that the- 
efficiency of the vessels would be impaired by the possession of 
such fuel, for in action, when it would be necessary to force the 
fires to their utmost, there would be no time to select coal. That 
within reach would be taken, and such a mixture of various in- 
ferior kinds, as was found by the Fleet Engineer in the ships^. 
would result in the rapid formation of clinker, which, containing^ 
a large percentage of unconsumed carbon, would not only entail 
a great waste of coal, but decrease the efficiency of the boilers. 
This investigation resulted in the appointment of a Board oF 
Naval Engineers, to determine the quality and character of the 
coal supplied to our war vessels on the Atlantic coast. 

VIEWS IN REGARD TO SUPERIOR BOILER POWER. 

Repeatedly during their many consultations, the Engineer-in- 
Chief had impressed the Admiral with the superiority of our 
vessels in " boiler power" over that of the enemy. 

It was shown that in battle our vessels would be kept moving^ 
and that the enemy would be given no chance of preparing for a. 
rush at full speed under forced draft ; that our ships, with larger 
boiler power and their increased ratio of grate surface, would be- 
in an efficient state when those of the enemy would have their 
fires fuU of clinker, tubes choked and firemen exhausted. 

In a series of letters to " Engineering,'* a correspondent^. 
" Argus," calls the attention of the Admiralty to the superiority 
of the United States in this respect. He says : ** The question 
is. Are British ships supplied with such boiler installation as com- 
pared with those in ships of the same class belonging to possible 
enemies, as to secure us the advantage, both in tactics and strat- 
egy in the event of war ? And the answer is : They are not, most 
emphatically not^ neither existing ships, nor ships building'' 



i 



NAVAL ENGINEER OFFICERS AND THE PROBLEM. 29 

The Admiral informed himself of the sustained speed and boiler 
power of the vessels, class for class, so that he might know just 
what tactics to pursue. And in doing this, he was not led astray 
by the delusive figures given in the reports of trial trips made on 
^' normal " displacement, when perhaps there was not as much as 
one-half the coal and stores on board that the ship would carry 
when ready for an engagement ; but he compared them on the 
basis of their load displacements and their boiler powers. For, 
given equally good men in each ship, and an equally good quality 
of coal, of two ships having the same displacement, that one will 
be the faster which has the greater boiler power. 

Taking them class for class, our ships are more powerful in 
their machinery than those that will operate from Halifax. The 
accompanying table shows that the Indiana and Massachusetts 
are but slightly inferior, actually, to the battleships of the British 
Royal Sovereign class ; but as our vessels are of considerable less 
displacement, it will take about 20 per cent, more power to give 
the first class battleships of the enemy the same speed as the 
Indiana class. This they have not ; and so it may be confidently 
accepted that, so far as sustained speed is concerned, our ships are 
at least equal to the best that the enemy can concentrate. When 
it comes to the Iowa, we have a ship that in boiler power is far 
superior to anything that can be brought against her in the 
battleship line, and is only inferior in boiler power to armored 
cruisers of the enemy. 

Coming to the armored cruisers, the Maine, though larger 
than the vessels of the Australia class, is shorter and has not 
such good lines for speed; but she has greater boiler power, and 
may be expected to maintain nearly, if not quite as good speed 
as the Australia class. The New York -is fully 15 per cent, more 
powerful than the Blake, and the Brooklyn has practically the 
same power as the Blenheim, so that the ships we have of this 
class are not at all inferior. 

Coming down to the protected cruisers, it will be seen that the 
Columbia and Minneapolis have fully 75 per cent, more boiler 
power than the first class cruisers of the Edgar class ; and while 
they will be of greater displacement when fully loaded, they are, 
4 
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in point of speed and endurance, unapproachable by any vessels^ 
of the enemy's fleet. The Olympia, though much smaller than 
any of the hostile first class cruisers, has greater boiler power 
than any of them, and is, therefore, capable of doing any duty in 
scouting or raiding that could be expected of a ship in posses- 
sion of the enemy ; and, owing to the superior design of her 
boilers, she could do this duty much more economically. 



COMPARISON OF THE BOILER POWER OF VESSELS OF THE U. S. AND 
BRITISH NAVIES. 



Ship. 


Displace- 
ment. 


l.jl.r. 


Grate 
Surface. 


Heating 
Surface. 


Ratio of Heat 
ing to Grate 
Surface. 






14.900 


11,500 


73» 


20,348 


27.8 






11,600 


9,000 


616 


19.195 


3I-I 






12,000 


11,000 


756 


24.038 


31.8 






5,600 


8.835 


514 


15,502 


30.1 






6,800 


9,292 


574 


19,015 


33-1 


Blake 




9,000 


14525 


871 


27,192 


31.2 






9,000 


17400 


1,052 


32.958 


31-3 






9,000 


2I.4II 


1,135 


31.073 


27.4 






9,000 


17,000 


1.016 


33.429 


32.9^ 






7,700 


10.517 
12,851 


812 


24,908 


30.7 






8. IOC 


18.500 


1,408 


45.221 


32.1 






8,100 


20,860 


1,520 


50,147 


330' 






7,000 


12.062 


564 


15,861 


28.1 






6,800 


8,600 


532 


19,912 


31.S 






4.050 


6,151 


388 


11,565 


298 






4,050 


6,666 


436 


15577 


35-7 






4,360 


9.274 


575 


15.641 


27.2 






4.300 


9.913 


577 


20,135 


34.9 






1.770 


3.754 


222 


6836 


30.8 






I 800 


3.400 


220 


8,092 


36.8 






2,900 


9.268 


526 


13.264 


25.2 


Cincinnati Class 




3^213 


10,000 


617 


20,179 


32.7 






3550 


9,274 


575 


15.641 


27.2 






2,600 


7.469 


410 


11.025 


26.9 






2,100 


5,400 


394 


11,004 


27.9 






1,140 


2,000 










1,200 


1.800 


120 


4.590 


38.2 






7,700 


10,086 


731 


24,828 


33.9 






5,800 


17,000 


828 


28,300 


34.5 



When we examine the boiler power of the smaller cruisers, we 
find that we are quite as well off as we are in the larger ones. The 
San Francisco and Baltimore class of cruisers are superior to those 



NAVAL ENGINEER OFFICERS AND THE PROBLEM. ^ 31 

of the Forte class, while the Cincinnati and Raleigh are ahead of 
the Apollo and Medea classes. The opposing fleet also has 
smaller cruisers somewhat like the Detroit class, the Pallas, Pearly 
etc. Although they are rated at 7,5CX) I.H.P. against 5,400 for 
the Detroit class, an examination of the table will show that there 
is practically no difference in the boiler power, and that, there- 
fore, we should expect almost as much power from the Detroit 
as from the Pallas ; but the latter vessel is some 500 tons larger 
than the Detroit, and, therefore, the Detroit ought to be the faster. 

The vessels of the Mersey class, of which there are only four 
in the British Navy, are comparable with the Charleston, which 
has a good margin of power in excess of the Mersey, and, 
although slightly larger, is unquestionably faster. 

Another point that must not be overlooked, in connection with 
the boiler power of the ships of our fleet, is that there is a larger 
ratio of grate to heating surface in all of them, and that they will 
consequently be able to do their special duty with a less expend- 
iture of fuel. 

It will be particularly noticed that, in the three types of ves- 
sels in which the plans were purchased abroad, we have not 
that marked superiority over our trans-Atlantic cousins ia 
horse-power. 

FLOODING COMPARTMENTS. 

An inspection of the fleet showed that in some of the vessels 
no provision had been made for flooding every compartment. 
Fire is an element which will have to be fought by the crews of 
a war vessel, and the occasion may arise when a compartment 
will have to be flooded to save a ship. This was one of the 
lessons taught at the Yalu. 

An exceedingly able writer in one of the June numbers of 
" Harper's Weekly" speaks as follows upon this subject : 

** When the fires began to burn fiercely on some of the Chinese 
vessels, it was found that there was no means of flooding the 
compartment where the torpedo heads were stoi\(ed, preliminary 
to being brought into action. This was an added source of 
danger, and it became necessary to throw the torpedoes over- 
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board at once. It is probable, as a result of this, that further 
improvements will be necessary in the construction of war ships 
to avoid such danger in action." 

Without going into dock, flood cocks were attached to the 
hull, and pipes fitted, and the defect of not being able to fill the 
compartments with water was overcome. 

Everything was subordinated to placing the boilers and 
engines in a state of maximum efficiency, for the Engineer-in- 
Chief had convinced the Secretary of the Navy that in a modern 
war vessel the motive power had become a weapon, and that for 
special purposes it was superior to the gun. 

Speed, and particularly its control, is the cardinal element of 
tactics. Ability to manoeuver is now more dependent upon the 
number, form and position of the propellers, and the shape of 
the hull, than it is upon the skill of the commander. They are, 
therefore, the qualities and attributes of a weapon. 

But the motive power is more. It is a defense, and in many 
respects of more importance than the armor. It gives the com- 
mander the option of avoiding or forcing a contest and, with 
marked superiority in speed, he may determine the strategy of 
the battle. 

There are other ways of rendering a ship useless than by kill- 
ing the men at the guns. Continuous work in an ill-ventilated 
and contracted fire-room will cripple the efficiency of the steam 
weapon below the protective deck. 

That voyage of the Columbia across the Western Ocean is 
going to be fraught with great results. What mysterious power 
suddenly gave our people confidence when they read of the 
splendid run of the matchless Pirate f It was because the Nation 
had a glimpse of the future, and was told that speed was par 
excellence the weapon of the ship of war. 

The run of the Columbia between the Needles and Sandy 
Hook settled the speed question of our war ships for the re- 
mainder of this century. Those who think our ships go too'fast 
are likely to find out that our people believe such critics move 
too slowly. And those who complain of the excessive horse- 
power of our vessels will find few people to argue with them. 
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FLOATING WORKSHOPS AND REPAIR SHIPS. 

There had been fitted out for the use of the defense fleet two 
floating workshops or repair ships. They were called the Cor- 
liss and Fulton. 

The men in charge of the several tools had been so instructed 
and drilled that, in case of the capture of the repair ship, some 
vital part of each machine could be disconnected very readily. 
The ships were in great part fitted with duplicate machine tools 
in order that the continuance of any special work could not be 
interfered with. And, in case it was found necessary to sink 
one of the vessels to prevent her from falling into the possession 
of the enemy, the other would still be available to carry on the 
special work. 

It is unnecessary to give a list of the machine tools and outfit, 
but in general it can be said that they were the equal of anything 
of that description afloat. 

The workmen were nearly all members of the New England 
Naval Reserve, and probably had no superiors in the world as 
rapid and skilful artisans. Trained in the use of small arms and 
rapid fire guns, and subservient to discipline, their work and con- 
duct received the special commendation of the Commander-in- 
Chief. 

All repairs were made under the direction of an Engineer 
Officer, who had as his assistants some of the ablest mechanical 
engineers in New England. These men had voluntarily offered 
their services until the close of the war, and their patriotic em- 
ployers had sent to the repair ships the pride and pick of their 
several establishmments. 

The equipment of the repair ships was placed absolutely in 
the hands of the Engineer-in-Chief In general it may be said 
that the outfit was of such a character that it was capable of fit- 
ting up any casting from a two-ton cupola. Any plate whose 
width was less than 48 inches could be handled successfully, 
irrespective of length. Particular care was taken that the repair 
ships were not loaded down with too many tools. They were 
not intended, nor was it possible, to make them floating dock 
yards. The impracticable suggestion, to equip them in a manner 
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resembling a ship construction plant, was not seriously con- 
sidered. Plates, which could not be conveniently handled aboard 
such a ship, were too large to be manipulated anywhere except 
at a great ship building plant. 

It would take many lectures to tell of the work accomplished 
on these vessels, but the Proceedings of the American Society of 
Mechanical Engineers for 189-, tell in detail of the work accom- 
plished and the scope of their usefulness. 

AUXILIARY NAVAL REPAIR STATIONS. 

As the usefulness of a repair ship is greatest for service abroad, 
or when the fleet is operating at some distance from its base, 
the Navy Department, after mature deliberation, decided upon 
another method of making the^ ships efficient. 

The Secretary, therefore, ordered the Engineer-in- Chief to 
co-operate with the ^dmiral in command and to make the neces- 
sary arrangements to establish repair stations. 

The American Society of Mechanical Engineers and the 
Marine Engineers' Beneficial Association of the United States, 
through their executive officers, called upon the President and 
tendered their services, requesting particularly to work under 
the special direction of the Engineer-in-Chief. 

It was realized by the President that our only hope of success, 
(with our naval force one-third as powerful as that of the enemy,) 
was in having our fleet maintained in the highest state of effi- 
ciency, so that our maximum force could be utilized for a decis- 
ive blow at almost any hour. 

The president of the Marine Engineers' Association had spe- 
cial interviews with the Secretary in regard to the status of their 
members upon entering the naval service, but more will be said 
on this subject in another lecture. 

Six of the best appointed engine plants in Rhode Island, Con- 
necticut and Massachusetts, which are accessible to the sea, were 
turned into Auxiliary Naval Repair Stations. There the great 
bulk of the repairs of the fleets was made. 

Blue prints of the machinery drawings of all the vessels of our 
fleet were sent to each of these establishments. Many of the 



IffAVA-L ENGINEER OFFICERS AND THE PROBLEM. 



35 



most skilled mechanics of the various shops were taken aboard 
^he ships and given instruction in regard to the absolute neces- 
sity of implicitly following orders, both in regard to the character 
of the material and the details of the various parts. 

Under the direction of Naval Chief Engineers were eminent 
Mechanical Engineers, who were placed in immediate charge of 
these repairs. Thoroughly posted in regard to the resources of 
the plants, and with an intimate knowledge of the personnel of 
the various establishments, repairs were made with surprising 
rapidity. The fast steam yachts Vamoose and Feiseen, and other 
boats of their speed, were detailed as despatch boats between the 
■fleet and the harbors nearest to the repair plants. 

Whenever the repair was of a small but important nature, 
but beyond the resources of the fighting ships, orders were given 
tn the different shops to make several of the parts required. The 
tiew pieces were sent aboard by different despatch boats, and it 
•was quite certain that at least one part woiild reach the vessel it 
was intended for. 

COMMUNICATION BETWEEN CONNING TOWER AND ENGINE ROOM. 

A very decided improvement was made in the method of com- 
municating between the conning tower and the engine room. 
Changes were made in the size, shape and location of the mouth 
pieces of the speaking tubes. Additional mechanical telegraphs 
were installed, likewise a simple, reliable bell pull. Those con- 
trivances of the dreamer, which may be a success of the morrow, 
but which are unreliable toys of toda}'', were discarded. Suit- 
able key words for certain work were agreed upon. When it 
<was found necessary to pass orders by word of mouth, single 
•expressive terms which could not be misunderstood were em- 
ployed. 

Our enemy had also swept from their decks the worthless con- 
trivances for communicating with the engine room, for a London 
Engineering" leader had warned them as follows : 

** For example, what is the use of an elaborate series of speak- 
ing tubes from the forward conning tower to the engine room, 
down which no intelligible message can be transmitted, even 
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under ordinary conditions when the engines are running, and 
which would be utterly useless in the noise of an action. What 
can be said in favor of electrical signalling arrangements which 
cannot be trusted even on a peaceful cruise. The engineer 
would take very good care to provide signalling arrangements- 
which, if they did not permit the captain and the chief engineer 
to consult with each other, would not fail to tell the latter what 
the former wanted the engines to do." 

ENGINE AND FIRE ROOM WATCHES. 

The fire and engine room watches of all the vessels were drilled 
and trained, so that each one of the enlisted men could do the 
duties of the next higher rating. As a victory was looked for,, 
the Fleet Engineer thus provided in part for future contingencies. 
He thoroughly realized the fact that the engineer's force would 
be well employed and under great pressure before, during and 
after the battle. The collapse of many good men could there- 
fore be expected, and provision had to be made for such casual- 
ties. 

He knew also that, in the case of victory, it would be reason- 
able to anticipate that some of the enemy's ships would be cap- 
tured. Such ships would either have to be destroyed, or prize 
crews placed on board to take them to an American port Such 
crews must necessarily contain a large proportion of officers and 
men of the steam department, which could not be arranged, under 
existing circumstances, without crippling the fighting power o€ 
our own vessels. 

The Fleet and the several Chief Engineers had given serious- 
consideration to the best method of arranging the fire and engine 
room watches. The Admiral and his council of commanders, 
after mature deliberation, had decided that the organization of 
the engine force could best be done by the chiefs of the respect- 
ive ships. 

In general it was determined to arrange the watches as follows : 
1st When chasing, or escaping from an enemy, or when mak- 
ing maximum speed for a protracted period. The men should 
be placed in two watches so long as this did not continue beyond 
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thirty-six hours. This was terrible work when taking into con- 
sideration the circumstances under which the men h'ved. After 
battling with fires forced to their utmost, it was impossible for 
men to sleep and rest until they were freed of the strain and ex- 
citement. In order to have the men secure some rest between 
the watches, it would be necessary to work them six hours at a 
time. 

For a long voyage, the men should be placed in three watches,, 
and then relieved of all drill and routine duties. And in addi- 
tion, there would be a detail of men from deck helping to get 
out coal. It must be realized that no one can take the place of 
the fireman, no matter how cheerfully he may volunteer for 
the duty. It is a mistake to suppose that the duty of a fireman 
is similar to that of a navvy ; the navvy simply requires strength, 
the fireman requires also skill, brains and courage. All that the 
deck force can do to assist those below will be to help bring the 
coal to the fire rooms. 

The Chief Engineers of all our vessels have been urging that 
the coal passers be taken out of the Powder Division. 

In an official report, the Chief Engineer of the Columbia wrote: 
"The force of firemen and coal passers is not sufficient for natural 
draft, steaming with all boilers, except when coal is very conve- 
nient to the fire room." 

This is what the Chief Engineer of the Chicago wrote upon the 
same subject : ** I deem it my duty to state that the personnel is 
entirely too small to admit of the proper care of the machinery, 
and utterly inadequate to sustain the proper efficiency of the 
Engineer Department during an engagement. One-third of the 
Department being transferred to the Powder Division, leaves 
many important stations, such as stop valves, bearings, &c., 
without special attendance, which will lead to serious disaster 
during battle." Captain Mahan comments thus on this report : 
**The above representation of the Chief Engineer shows, in my 
opinion, the necessity of a general consideration of the question 
of actual necessities of an engine room in action. The efficient 
working of the Powder Division of the Chicago required that 
deduction from the Engineer Force." 
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Is it not possible to help matters, both in the engine room and 
on deck, by improving the arrangement of magazines, and the 
manner of supplying and hoisting the ammunition ? Surely 
some better way can be found than the present methods. 

The great weakness of the Columbia and Minneapolis, besides 
the arrangement of their coal bunkers, lies in the method of sup- 
plying ammunition, and if this defect were overcome, the Pow- 
der Division could do more efficient work with fewer coal passers. 
More men could then be secured for the fire room, where there 
'would be urgent duties for them to perform. 

Another engineer officer writes : " It takes one-third of our 
force to run launches, keep steam on the ship, evaporate and dis- 
til water, run pumps and attend to the numerous auxiliaries. 
When a third is taken away every day to assist the Powder 
Division, it leaves us the remaining third, an insufficient number, 
to do the work of the Department." 

Our highest officers pay tribute to the efficiency of the drill 
of the Naval Reserves; and if this skill can be acquired by work- 
ing one hour a week for ten months of the year, why can't our 
engineer*s force secure all the experience they require in this 
direction by drills, two days of the week the entire year ? 

The entire engineer's force should be instructed in everything^ 
relating to a gun, but they would take much more interest in 
these drills if one of the junior engineer officers could have 
charge of them. With their Annapolis training, surely these 
officers are competent to do this work. And it is not at all im- 
probable that, if a shower of bullets should clear the decks of our 
gun division officers, an occasion might arise where the services 
of the junior engineers would be required to take charge of the 
batteries. 

STATION BILL WHEN IN ACTION. 

It is not probable that a naval conflict in the future will be 
prolonged beyond six hours. For that period, and for an hour 
or two before and after the battle, the entire engineer's force will 
liave to work continuously. Impro>jements can and should be 
made in the manner of supplying ammunition. If this were ^ 
-done, the Powder Division, with one-sixth of the engineer's 
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force, could do better work than they now accomplish. Two- 
thirds of the force should be stationed in the engine and boiler 
■compartments. With one-sixth on deck helping to supply shell 
to the guns, there would then be a remaining sixth to form an 
Emergency Watch," which would be under the charge of an 
assistant engineer. This squad would look out for the fire hose ; 
stop valve gear on deck ; make repeated examinations of the 
bunker water tight doors; observe the operation of every steam 
and hydraulic machine outside the engine and boiler rooms ; in- 
spect at intervals the leads of the steering gear ; stand by to 
work the steering appliance from below if the deck gear should 
be carried away; and be in readiness to effect temporary re- 
pairs or overhaulings to any inefficient or disabled auxiliary. 
As they would be picked men, they might be able to render 
effective aid should any of the gun mechanism jam. It is almost 
impossible to tell of the many possible ways in which their 
services could be utilized. 

Mechanics are not to be found aboard ship in the deck force. 
I have never seen a good vise hand outside of the engineer de- 
partment aboard any of the fifteen ships that I have been attached 
to. There have been excellent blacksmiths, but they were neither 
capable nor anxious to do the work of either boiler maker or 
machinist. I am quite positive that during the three years I was 
aboard the Petrel, we never had target practice without having 
some slight hitch in the breech mechanism of one of the six-inch 
rifles. This was not the fault of the guns, but it was due to stupid 
work on the part of some Wallabout recruit or Asiatic " beach 
comber." Therefore the usefulness of the ** Emergency Watch" 
is vast in its possibilities, and if these men could have special 
drills in dismounting guns, &c.,they might become an important 
factor in helping to determine the result of a battle. 

Wherever it was possible to do so, improved methods of heat- 
ing the feed water were substituted for those now in use. In 
several of the ships part of the bunkers were torn out to find 
room for these appliances. The Superintending Marine Engi- 
neers of several great English 'steamship cothpanies have told me 
that, in their opinion, the one great cause of the breakdown of 
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the Scotch boiler in the British Navy has been due to the fact, 
that the engineers were not given sufficient space to install a suit- 
able heating plant for the feed water. On some of their ships, 
the boiler power has been imperrilled by fitting some worthless 
heating tank, instead of a properly designed feed water heater. 
Their engineers know very well that the water has not been going^ 
into the tanks hot enough, but they are powerless to remedy the 
evil, as a request for room for this purpose is denied, with the 
answer that the engineer has too much room already. 

In the short space of time that was permitted to prepare for 
battle, the development of electric power for many purposes 
suggested in the engineer's department could only in part be 
carried out. No better authorities on the question can be found 
than S. Dana Greene and W. S. Shallenberger, both formerly of 
the Naval Service, and the absence of some of the motors recom- 
mended by them was greatly regretted on all the ships, on the 
day when they went into action and met the enemy. 



Third Lecture, 
the work of the corps of naval engineers in battle. 

On the night of May 29th, the steam yacht Nozv Then, one of 
the Mosquito fleet, steamed into the harbor of Vineyard Sound. 
She reported that one of the enemy's battle ships and one of the 
heavy cruisers had been seen moving slowly to the eastward, 
accompanied by a torpedo boat, a steam collier, and one of the 
floating workshops. The two large vessels appeared to be in 
distress, for the torpedo boat moved constantly from the work- 
shop to the war vessels. The Noiv Then had watched these 
vessels until clusk. She had to keep too far away from them to 
gather any definite information, but the Ensign in command felt 
convinced that the enemy's vessels were bound either for Halifax, 
or some point to the eastward, where important repairs were con- 
templated. 

This news was communicated to the Commander-in-Chief, 
who immediately congratulated the little scout on her pluck 
and good luck. The Chief of-Stafl* was ordered to have the 
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fleet leave harbor before midnight. The Admiral's face bright- 
ened as the Captain of the Flag Ship pleasantly remarked, that 
the little scout had a very suggestive name for a time of battle. 

CONDITION OF OUR FLEET. 

Our ships were in a high state of efficiency. They not only 
had clean hulls, but full crews. The bunkers nearest the fire 
rooms were filled with selected coal, and to save the men from 
overwork, this coal had been placed aboard and stowed by shore 
people. 

The several departments of every ship had a full supply of 
stores, sufficient not only for ordinary cruising, but for unusual 
emergencies. The crews were in excellent health, having had 
considerable rest, although .standing watch and watch every- 
where, except in the engine and fire rooms. Under the peaceful 
shelter of the harbor highlands there had been no fear at night 
of torpedo attack. The men were therefore free of that intense 
strain under which the sailors of the blockading fleet were sup- 
posed to labor. 

There were no sick aboard, and as an almost perfect commis- 
sary system had been established, the crews were prepared for 
protracted and severe work. 

Dark clouds gathered on the horizon on the early morning of 
Decoration Day. While our sorrowful people were preparing 
garlands and tokens, to honor the heroic dead who had fallen in 
battle in the Wilderness, or on some such field as the Bloody 
Angle at Spottsylvania, the crews of the defense fleet were called 
to quarters and told to prepare for action. 

CONDITION OF THE SEA. 

With the early dawn the wind and sea increased. It was par- 
ticularly noticeable to the commanding officers, that our men 
were somewhat superstitious concerning the result of a conflict 
on Memorial Day. 

The Admiral had anticipated this action, and in a general 
order had reminded our crews that grief was the forerunner of 
glory, and that if all did their duty, Memorial Day would here- 
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after be associated in America with the greatest naval victory of 
the century. 

Early in the forenoon watch, the enemy's fleet was sighted to 
the northward and appeared to be in readiness for action. Their 
numerous scouts and torpedo boats instantly steamed towards 
the shelter of the heavy battle ships. The fleet of the enemy- 
steamed to the southeast, and it was evident that, if they accepted 
battle, it would take place some distance from shore. At this 
time there was quite a rough sea and considerable wind, which 
materially checked the speed of the smaller boats. 

COMPARISON OF OLD TIME FRIGATES AND MODERN BATTLE SHIPS. 

As our vessels approached the enemy, and saw their powerful 
battleships, the old sailors were impressed with the fact, as ex- 
pressed by a correspondent from Kiel, "That modern navies 
can not reproduce the glories of the ships of the line aod old 
fashioned frigates of Nelson's time. An old time man-of-war 
with her seas of snowy canvas was a thrilling sight. A fleet of 
such vessels, with sailors swarming in the rigging, was a spec- 
tacle for gods and men. The modern battleship, with all its 
defensive armor and tremendous batteries, can not be dressed 
for a holiday like one of the heavily rigged frigates of former 
days. It is a clumsy fortress in the water, without adequate 
facilities for decorative effect. It is an engine of war, a fighting 
machine, a marvel of engineering science, but with all the 
potency of its armaments, it has not the same power of arousing 
enthusiasm which the old line ships have exercised in the past. 
And a modern fleet, with its destructive engines and defensive 
resources, lacks capacity for lighting up imagination. It is an 
immense combination of smoke stacks, machine shops, engine 
houses and ordnance feictories, tricked out with occasional bunt- 
ing, but deficient in spectacular charm and fascination." 

PREPARATIONS FOR ACTION. 

The crews had no need to be told that, for the first time in the 
world's history, there was now about to be waged a battle of ma- 
chines ; and that victory would come to that nation, whose crews 
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could handle and control the various engines of war with the 
greatest skill and for the longest period. 

A few weeks previous to the battle, the engineers had been 
given absolute charge of the men in their department, but the 
demoralizing work and influence of a decade of faulty organiza- 
tion could not be wiped out in a day. 

The fire room watch repaired to their stations below, and soon 
the clicking of metal warned them that some of the hatches were 
being battened down by the carpenter and his mates. The Ad« 
miral in command realized that his success that day depended 
upon the efficiency of the machinery, and to prevent anything 
from falling amongst the moving parts of the engines, the hatches 
were closed. Perchance many of the firemen, who went down 
that day in their ships of war, had some presentiment that their 
coffins were being sealed, when they saw the closing of the deck 
openings. The ring of many a hammer was the death knell of 
some brave fireman and coal passer. 

APPEARANCE AND CONDITION OF THE ENGINEER'S FORCE. 

The engineer's force presented a particularly fine appear- 
ance. Strong men, with intelligent faces indicative of character 
and loyalty, comprised this assemblage of mechanics and fire- 
men. Always the neatest and best dressed division of a war 
vessel, they reaHzed the worth and importance of their own ser- 
vices in the impending battle. Many were continuous service 
men, and although they had the unqualified respect of their en- 
gineer officers, but few good conduct badges adorned their 
breasts. An inexcusable system, whereby it was not the prov- 
ince of the Chief Engineer to recommend worthy men to his 
Commanding Officer for this honor, had deprived these firemen 
of these desirable badges. ' Their commanders had respected 
them too, but, in the midst of the multiplicity of papers, they had 
forgotten to reward the men working below. Coxswains-of- 
boats and captains-of-tops, who were under the immediate obser- 
vation of the executive officer, never failed to receive such 
recognition when deserved. 
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With his quick eye and wonderful judgment, the Admiral 
realized the condition of affairs, and then he spoke words of en- 
couragement to these men. Machinists, firemen, and coal 
passers knew that this brave man regretted the neglect of pre- 
vious years, and that at last the time had come when their work 
was appreciated. A cheer of joy and gratitude went out from 
the hearts of these firemen, and when it Was taken up by the 
crew, the Admiral was visibly affected. 

COUNCIL OF WAR ASSEMBLED ON ALL THE SHIPS. 

The Admiral of the defence fleet had given special orders that 
tlie Kxecutive OiTficer, the Chief Engineer, the Navigator and 
the officers of the gun divisions should, in council of war, be 
notified, by the Commanding Officer of each ship, of the plan and 
iletails of the proposed fight, as far as the movements and actions 
of each shij) were concerned, so that, in the very likely case of 
the destruction of the interior communications, each of these 
officers could still act intelligently and in accordance with the 
prearranged plan. On this subject, it maybe interesting to note 
the following observations of the Commission of Inquiry on the 
1^'rench battle ship Miigcfita, taken from ** La Marine Francaise *' : 

** Inclosed in the conning tower, assisted by a few picked men, 
the Captain's whole care will be the manceuvering of the vessel; 
he cannot see his crew, nor cheer them by his presence and 
example, and can communicate his orders to them only by 
means of wires and pipes, the destruction of which, on their 
long circuit around the vessel, is open to many chances. If he 
has not, long before, given precise instructions to his officers ; 
if these officers are not fully conversant with his ideas; if they 
have not. in their turn, instructed the crew in this respect; and 
if, finally, each man does not understand the details and import- 
mW Of th« l^«t ht: i% to fill, there will be, at tile moment of 
eomblt, no *L^i^ured canimuuication with the Captaizt. aed each 
party, sHtit up in a cuitipartniefit uf the vessel, wiQ aiudousl 
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FINAL INSPECTION OF THE ENGINEER'S DEPARTMENT. 

The Chief Engineer and his assistants made a final inspection 
of the fire and engine rooms. Provision had been made for get- 
ting the best work out of every machine, and they were in a 
most excellent state of efficiency. The men were kindly greeted 
and encouraged, and the example of their officers, in going about 
their duties so quietly and unconcernedly, inspired great confi- 
dence in the engineer's force. There was no piping of whistles 
and shouting of orders to men within speaking distance. The 
men were thoroughly posted in regard to their duties, and the 
watch bill had been so laid out, that each man knew the extra 
duties he was expected to perform, in case any should fall or 
become prostrated from the heat or overwork. Some spare 
tools had been placed within reach of the machinists, and all 
necessary stores were in accessible positions. The Emergency 
Watch made the rounds of the vessel and adjusted things where 
necessary. 

A final consultation was held with the commander of each 
vessel. It was recognized by the several Captains that the man 
aboard ship, who had to be resourceful, ready to assume responsi- 
bility, and peculiarly fitted for his task, should be the Chief En- 
gineer. In this hour of danger he was not told that he was an 
idler, and that aboard ship he was a non-combatant." But he 
was reminded of the fact that his post was one of danger, and that 
upon the efficiency of his department would depend the result 
of the conflict. For speed is now a weapon in naval warfare, 
and he who controls it can look for victory. The Chief En- 
1 need to be told that, when the fight was over and 
sred, it would be found that a greater percentage 
of ttie firemen than of the seamen would rest that night under 
waves of t^^|||antic. 

OPENING OF THE BATTLE. 

Graducilly our tlcct oveil >k that of the enemy. A flash of 
fiix% a puff of ijmokc, the wl rig in the rigging of a projectile, 
and then commenced the J ttle of Chatham. 

ed, the enewiy made every 




46 



NAVAL ENGINEER OFFICERS AND THE PROBLEM. 



effort to render the vessels of our squadron unmanageable. Shell 
were fired at the water line aft, with the hope that some fragment 
would strike a vital part of the rudder and screws, or some one 
of their attachments. To the great dismay of our Admiral, the 
Brooklyn vyas partially disabled in this way. It was found neces- 
sary to steer the vessel by means of her screws. 

Some of the hatches had been battened down, and the temper-^ 
ature of the engine room had risen to over one hundred and fifty^ 
degrees, within a half hour from the time daylight was shut out. 
The annunciator signals worked rapidly. Midway between the 
high pressure cylinder and some auxiliary machines, the ma- 
chinists stood at their posts, working the engines to bell signals. 

The inspiration and encouragement, given the firemen and 
coal passers by the officers in their tours of observation, had 
much to do with the cheerfulness of the men. They were not 
cheered by an occasional shout of victory, which broke forth 
when one of the enemy's vessels seemed to waver under some 
disablement, or when our Admiral complimented an occasional 
ship for her superb work. These brave artificers performed 
their duties with zeal and intelligence, but, the strain upon them 
was intense. At times, the seaman at the engine room tele- 
graph in the conning tower pulled the lever a trifle hard, and 
the index pointed to the line separating two different signals. 
The man on watch would have to decide quickly to which order 
he would respond. His judgment and common sense came into 
play, but it required great concentration of thought and imme- 
diate decision. Breathing an atmosphere partly saturated with 
steam, for the drain and relief valves had to be opened occasion- 
ally to the bilge under such circumstances, these men by their 
devotion to duty saved the ship. Before the fight was over, one 
of the engineer officers fell in an apoplectic fit. And after the 
battle, when the excitement was over, one machinist and two 
oilers collapsed from the result of their terrible strain in manip- 
ulating the engines for nearly five hours. 

Within three months, these men passed away, but their work 
on the day of battle had been glorified by a crown of martyr- 
dom. 
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DISABLEMENT OF THE MASSACHUSETTS. 

The enemy seemed to concentrate their fire on the battle ship 
Massachusetts, that name recalling, to the mind of their Admiral, 
the great part that Massachusetts had played in the history of 
our country. For a time, it seemed as if this vessel had to con- 
tend against a whole division of our opponent's fleet. The skill 
and courage of the Commander saved her more than once from 
being rammed and sunk. Two of our battle ships and several 
cruisers were sent to her assistance, and relief was thus given 
her, but just before the enemy's squadron had been made to re- 
tire, the Massachusetts sent up a signal of distress. The contin- 
uous shower of shell upon her armor, combined with the recoil 
of her own guns, had started the main stop valve joint on the 
starboard boiler of the after compartment. The escaping steam 
had driven the men from the fire room. One of the water 
tenders, who had been fitting a new gauge glass near this valve 
chamber, had been killed by inhaling the steam, and a part of the 
fire room force, who had entered the bunker, was missing. An 
engineer officer, who had tried to prevail upon the men to remain 
in the fire room, had been partially blinded, having groped his 
way midst the escaping steam to locate the impairment. Until 
he had found the cause, it had been believed that an auxiliary 
steam pipe had burst. This officer had been pulled out of the 
fire room by a machinist, whose accurate knowledge of the fire 
room passage, had made it possible for him to reach the water 
tight door leading into the engine room. The men from the 
other fire room in this compartment had been compelled to leave 
their station, the leak from the joint continually increasing. 
Communication with the other boilers had been cut off, but not 
until the pressure in the boilers of the other compartments had 
fallen. Brave men finally raised the safety valves, and, eventually, 
the stop valves were closed from deck. A good percentage of 
the men, treated that day by the surgeons of the Massachusetts^ 
was found in the watch that had to battle with this casualty. 
The frightful roar of steam through the escape pipes disheart- 
ened the ships of our squadron, and once again Xh^ Massachusetts 
was made the center of attack. Her gallant captain fell at his 
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post, but the story of his fight is known to every school boy in 
the land. Like the Constitution and the Hartford, the Massachu- 
setts will ever be regarded as one of our historic ships for the 
work she did that day. 

EFFECT OF THE HEAVY SEA UPON THE SMALL BOATS. 

There being considerable sea, the speed of the smaller vessels 
of both squadrons was materially reduced. The enemy, by 
having blockading work to do, had quite a number of transports 
which, at this time, hampered them. Many of their boats put to 
sea. Followed by the Olympia, with her large boiler power, 
quite a number of these small craft was totally disabled. The 
heavy sea did not affect the speed of the large cruisers to the 
extent that it did the smaller craft. And our vessels, with their 
great boiler power, were not effected to the extent that the enemy 
was. 

EFFICIENT WORK OF THE EMERGENCY WATCH. 

The picked men who formed the emergency division did ex- 
cellent work on all the ships. Comprised as this body was, of 
men who were resourceful and inventive, they were constantly 
in demand. The dexterity and skill, shown by some of the 
boiler-makers in the use of hand tools, astonished and delighted 
the Commanders ; the jamming of the forward turret of the flag- 
ship was overcome by the rapidity with which the obstruction 
was cut out of the gearing. More than one disabled fire main 
was temporarily repaired by fitting straps over the defective 
parts. By quickly fitting an alligator wrench to the spindle of 
its training gear, one of the large guns of the Indiana was again 
made to do service. The after smoke-pipe of the New York was 
kept in place by the ingenuity with which eye bolts were secured 
to the rim of the upper section. 

The official reports of the several Chief Engineers and Exec- 
utive Officers tell in detail of the incessant calls made upon this 
Division, and the readiness of resource with which this picked 
body performed the many services required of them. 
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EFFICIENCY OF THE TRIPLE-SCREW VESSELS. 

The Columbia and Minneapolis, with their great speed, distin- 
guished themselves that day, and forever silenced their critics. 
The numerous torpedo boats and torpedo chasers were gradu- 
ually sunk by the shell of their rapid fire guns. The result of 
this battle showed that vessels of 7,000 tons, installed as the 
Minneapolis is with a boiler power of 20,000 horses, will in a 
rough sea make quick work of a nest of small craft, and that the 
Pirate type will play a specially important part in a battle be- 
tween fleets. 

One of the nautical guerrillas, in the shape of a torpedo boat 
chaser, disabled the starboard screw of the Minneapolis. With 
the two remaining screws, this vessel made over 20 knots at 
intervals; she was easily steered, for there was comparatively 
little helm angle, and, disabled as she was, in connection with 
the Olympia and Cohanbia, she did magnificent work, chasing and 
overhauling the transports of the enemy after battle. 

All during the fight, the strain upon the Chief Engineers of 
the respective ships was beyond description. For years these 
officers had no power to reward or punish their firemen. The 
unmanly of the fire room force soon found out, that their comfort 
and convenience could best be secured by winning the favor of 
the Executive Officer, rather than doing their duty at their 
stations. 

The duties of the firemen " were of the most arduous and dis- 
agreeable nature, very trying to health, temper and discipline. 
Thetr man^iwM "^ f^^S^Wf^jM^I^^ often a difficult 
task even in 
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derstand that an engineer must have absolute control over his 
men in action, and that, isolated as he is, he must be ready to 
assume great responsibilities. The insubordination on this ves- 
sel in the fire room, resulting from a vicious system, was the great- 
est stain upon that ship's good name and fame, and her sinking 
must be attributed to the demoralization in the fire room, for, if 
that force had been effective, she would not have been rammed. 

CONDITION OF THE ENEMY. 

From one of the engineer officers who was attached to the 
enemy's flag ship, the following facts were gathered concerning 
the work of their Corps of Naval Elngineers : 

Even before they left Halifax, trouble had been found aboard 
two battleships and one of their fastest cruisers with their hy- 
draulic piping. Night and day the mechanics had been at work 
overhauling the joints. The flanges had been smoothed and, 
where necessary, caulking of the seams had been carefully done. 
The entire line had been repeatedly disconnected and, wher- 
ever possible, easier bends had been substituted. Vegetable 
packings woven in a variety of forms had been tried, as well as 
the cup leather and metallic types. Incessant leaks had occurred, 
and up to the day the fleet had occupied Provincetown, it had 
been impossible to move one of the turrets on the speediest 
battleship; for in repeatedly overhauling this vessel, several of 
the flanges had been cracked. No one in the fleet had been 
able to repair the damage, for the flanges had been secured in a 
special way which required the use of particular machine tools. 
Several of our own ships had some of the flanges of the hydraulic 
piping fitted in ways equally hard to repair, but fortunately our 
ships had been within a few hours reach of repair establish- 
ments, where a specialty was made of this kind of work. 

These ships had crossed the Atlantic just in time to encounter 
the equinoctial gales. From the day they took their departure 
from the Western Islands, until they reached the American 
coast, they had met continuous bad weather, and it is possible 
that the turrets and hydraulic outfit had in some way been im- 
paired at the time. 
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Several pin holes in the pipes had made their appearance, but 
tthis weakness had been overcome by fitting eye straps over the 
<defects. Under a pressure of six hundred pounds, a stream 
would issue from one of the holes, which had velocity enough 
to cut a person standing in front of it. A single hole was suffi- 
•cient to imperil the system. Exceeding care had been taken 
with the cotton rubber packing of the joints, but it was found 
that, from atmospheric or chemical causes, the material had 
lacked some of the advantages which it possessed when the 
plant was installed. It was impossible to prevent the joints 
\from leaking a short time after pressure had been applied. Some 
trouble had been anticipated with this piping, as, about ten years 
^before, one of their most powerful vessels had met with similar 
disablement in the Far East. 

Had not the enemy had this difficulty to overcome in two of 
their battle ships, the Massachusetts would probably have been 
sunk after the accident to her stop valve chamber. 

Our Admiral was not altogether surprised at this news, for he 
well knew that it had been found necessary to renew the piping 
■of the Monterey, and that experts had to be sent from the Wash- 
iington gun foundry to overhaul the joints of th^ Amphiiriie's 
hydraulic gun gear after she had been three months in com- 
mission. 

IMPAIRMENT OF THE FANS. 

On one of the ships having a closed fire room, serious results 
occurred from the stoppage of the fans. The fine dust from the 
floor plates was carried into the bearings and crank pins of the 
'blower engine, and at one time, three-fourths of the fans were 
not in use. The repeated bell signals from deck compelled the 
artificers to give their attention to the working of the main 
'engines. The overhauling of blower engines had therefore to 
be done very hurriedly. Orders having been received to force 
the fires, the blowers were speeded up again. Water having 
flbeen carried over, the result was a breaking down of the plant. 
It was not long before the vessel's speed was reduced, and this 
anagnificent ship, from which so much was expected, cut a sorry 
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figure in the fight. Better luck was had on those ships having^ 
the "closed ash pit system." 

The experience acquired in this battle showed that the blower 
engines should not be made so light that they will not stand hard 
usage and slight neglect. 

VERY INEFFICIENT FIREMEN IN ENEMY'S TRANSPORT SERVICE. 

The enemy labored under the great disadvantage of not being 
able to maintain a sufficient and trained fire-room force. Their 
stokeholds were filled with firemen and coal passers who were 
inefficient by reason of their age and inexperience. They were 
practically boys who had been recruited from a class which had 
never worked in vitiated atmospheres, and when compelled to- 
duty in the stokehold, heated to a high temperature, they soon 
collapsed. These youths could not do the work that had beerb 
performed by the Chinamen who had formerly done the stoking. 

Our Ministers at Pekin and Tokio had urged the respective 
Go\^ernments of China and Japan to forbid their citizens entering 
the service of the enemy, and this request had been complied 
with. This seriously crippled their transport service and mate- 
rially lessened the efficiency of their merchant marine. 

The Engineer-in-Chief of the enemy's service had pleaded 
almost to desperation that the declaration of war be delayed until 
at least partly trained firemen could be secured for the transports. 
It was absolutely impossible for him to reason with the officials 
of the Admiralty. They thought that they knew more about 
firemen than he did. They told him that by his very nature, 
training and education he was incapable of looking at matters 
beyond his department. He was also told that his efficiency, if 
necessary, must be subordinated to the good of the service.. 
This platitude and truism had no application to his request, but 
in connection with the slur upon his profession, it was expected 
to silence him It was a costly error to that great Nation to 
rebuke this able man, for if his advice had been taken, the result 
might have been different. 

This man knew that the bulk of the great carrying trade of 
the world had been done in vessels with Chinese firemen, and 
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that if they were suddenly removed, there would be no trained 
substitutes available. 

Of all the steamship companies that enter the ports of the Far 
East, only three have European firemen, and even these compa- 
nies have coolies assisting the white stokers. There are over 
sixty lines of vessels trading with these ports, so that it may be 
said that in one hemisphere there are practically no ships with 
an European fire room force. Five-sixths of these lines have 
Chinese firemen, and some of the stokeholds are so hot that 
white men cannot work in them. For years the weakness of our 
enemy in this respect had been known to marine engineers, but 
their warning had been ignored. The study of the tactics of 
preceding centuries had a greater charm than the solution of an 
important engineering question. 

" Remove the Chinese from the stokeholds of our vessels and 
the carrying trade of the Far East passes from our control for- 
ever," said an European Marine Superintendent, who had lived 
over a score of years in China. This man knew that it would 
take them five years at least, and probably ten, to supplant the 
Chinese stokers by a trained force of competent firemen. There 
are men who believe that the task would be impossible, for the 
Chinese stokers live in heated stokeholds where Europeans 
would collapse. 

The firemen of the transatlantic greyhounds are compelled ta 
lay off at least every third trip ; and to keep them up to their work^ 
they are supplied with the most nourishing diet as well as com- 
modious quarters. 

These Chinamen had simply to be prevented from entering 
the Merchant Marine Service of the enemy, and their commerce 
received a blow which was more than serious. 

The Japanese have a full realization of the aid rendered Eng- 
land by the stokers of the Middle Kingdom, and one of the ways 
the Asiatics are going to secure the commerce of the China Sea 
is by cutting off this supply. 

A distinguished Russian officer told me that in case they ever 
had trouble with Great Britain, one of the first things to be done 
would be to drive the Chinese out of the English fire rooms. If 
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no other method could be found, they would declare such men 
pirates, and hang them upon capture. In this way, he said, we 
will cripple their transport service and drive much of their com- 
merce from the ocean. 

I was also told by an able British editor that the removal of 
the firemen would so impair the speed of their boats, that the 
insurance rates would run up so high, that a good percentage of 
the ships would have to tie to their docks. 

This fire room question was a momentous one to our enemy 
working far from their military base. 

SHORE FIREMEN INEFFICIENT AT SEA. 

The most skilled firemen had been sent to the war vessels, and 
this left a comparatively untrained force for the transports. 

It was noticed that the firemen who had previously worked 
around boilers in shore establishments were not efficient men at 
sea. They were good water tenders and possessed some skill in 
firing, but the great heat and limited room for working the fur- 
naces seemed to unnerve them. It was almost impossible to 
make them stand up to their work. On shore, the boiler houses 
were large, and there was room for all manner of appliances 
which somewhat lightened their work. The older the shore 
"firemen, the more unsuited they seemed for the work required 
of them aboard ship. 

The experience of the blockading fleet, and particularly the 
Avork on the transports, showed the necessity of having some 
training school for firemen. 

Halifax, not being a commercial center, it was found difficult 
to secure men there to replace any vacancies in the fire rooms 
•of the several vessels. 

CONDITION OF ENEMY'S FIREMEN. 

From the time our fleet had been sighted, the Admiral of the 
blockading squadron had hesitated in regard to engaging in 
battle. There was not a ship in his fleet which had a full fire 
room force. There is not a modern man-of-war afloat which 
<:an do blockading duty for a month, without a good percentage 
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-of the firemen breaking down. The men had given way under 
the intense strain of continuous work and the fear of torpedo 
attack. Boilers under steam for weeks, and worked irregularly, 
are bound to leak, and to keep up an engineer's department 
under such circumstances requires incessant work. It is true 
that these men had been assisted by mechanics from the repair 
ships, but the number of men that can be accommodated on 
such vessels must necessarily be limited. 

With each succeeding day the strength of the engineer's force 
decreased, so far as numbers were concerned, and it was only 
because the blockade had to be maintained, and that time was 
diminishing the efficiency of the firemen, that the Admiral of the 
-enemy's fleet consented to meet a squadron which was superior 
to his own, only so far as the health and completeness of the 
ships' crews were concerned. 

One of the fire rooms, aboard a certain class of vessels in the 
enemy's service, is known to their stokers as the " slaughter 
house." If it is so baneful under easy cruising, what will such a 
stokehold bring in time of war? In one of our types of vessels 
we have a fire room which is not much better. How can the men 
be made to work in such a place? 

It is said that aboard the Yang- Wei at the naval fight of Yalu, 
*'down in the boiler room naked coolies shoveled coal for dear 
life, gin was as free as water to them, and whenever a man lagged, 
he was urged on with blows from a thick club made of rubber 
belting. The draft was so intense, that a continuous sheet of flame 
poured forth from the funnel." 

We can't drive our men in this way, but how are we to make 
them stand up to work that seems beyond their endurance? 

Here is the way Admiral Reveillere, of the French Navy, would 
•overcome this difficulty : 

'* Let not the deck officers scorn to go below in the fire room 
when the machinery is going at full speed. In time of war, when 
the engineer officers will be overworked and the firemen ex- 
hausted, it will be necessary to order below in front of the fires 
our strongest apprentices, in order to be able to give chase or to 
run. The young officers or midshipmen ought to be able to lead 
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them there. There, where there is darif^er and fatigue, is the post 
of duty for the officer. Formerly we did not disdain to go out 
on a yard arm in bad weather. We should now be able to go in 
front of the fires when it becomes necessary to push the pressure 
above the limits of the boiler, either to capture or escape from 
an enemy. Let everybody on board be trained to fire regularly, 
and every one know how much coal each furnace will burn at 
the grestest and at usual speed. The lowest boy used formerly 
to know how much the ship made by the wind or with the wind 
astern. Our crews have enough pride to attach the same import- 
ance to the speed of the engines, and not one of them will, there- 
fore, dislike going below before the fires on the day of a fight, to 
take the place of the sick or the crippled." 

This reads beautifully, but the enemy, with the best fire room 
force in the world, could not put such desirable recommenda- 
tions into practice. A fireman is a skilled worker, not a strong 
laborer, and cannot be replaced so easily. 

WEAKNESS OF THE ENEMY'S TRANS l>ORT SERVICE WHEN FAR FROM ITS 

BASE. 

Heretofore the enemy had been regarded as a nation which had 
an unrivalled transport service, and one which was supposed to 
be sufficient for every emergency. Operating three thousand 
miles from home, and with an alert and aggressive opponent, was 
a condition quite different from that which had confronted them 
in previous years. The Columbia, Olympia and Minneapolis had 
captured so many of these boats, that the protection of the trans- 
ports was a matter of great concern to the Commander of the 
enemy's fleet. 

It was recalled to mind that the Japanese required 80 trans- 
ports to carry the same number of men that our enemy had. 
But the transports of Dai Nippon worked only 400 miles from 
their base and were practically unmolested in their service. The 
ships of the Japanese were also coaled by people from shore. 
The enemy operating off the New England coast had to coal at 
sea. The Japanese practically did no blockading. 

The firemen of many transports broke down under the severe 
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work exacted of them. With crowded decks, they neither had 
the privileges nor the comforts heretofore given them. Our 
Minneapolis, Columbus and Oly^npia had no trouble in capturing 
the fastest of them. As the transports had not done the work 
that was expected of them, the enemy's fleet went into battle 
with more than one vessel lacking a sufficiency of stores and 
supplies. 

DISABLEMENT LIABLE TO OCCUR. 

During the action, the engines of the several ships were used 
intermittently, not only at full speed, half speed and at varying 
speeds of backing, but at progressing and decreasing speeds 
ahead. The machinery is built for such work, and with care, 
should- not suffer when subjected to such strains. But, in time 
of excitement, the men on watch will hear the telegraph signal 
repeated by startling orders from above, and in order to obey 
quickly, valves will be suddenly opened. Starting up quickly 
will cause the boilers to foam and, if water gets in the auxiliary 
line of steam piping, there is going to be trouble with some of 
the dependencies of the main engines. 

Some of our ships have single engines to drive their circulat- 
ing pumps, and these are liable to become disabled if water is 
carried over. The saniie trouble can be expected from the inde- 
pendent air pump. These dependencies must be placed low in 
the vessel where they can be easily manipulated, and as separa- 
tors, traps and such contrivances are at times unreliable, their 
working will be seriously impaired when water reaches the pipes. 

EFFECT OF SHOT AND SHELL. 

There is another class of accidents which may happen for 
which the machinery should not be held responsible. I now 
refer to accidents caused by shot and shell, by torpedoes and by 
ramming. A shot or shell in the machinery space, a torpedo 
under the ship, or a good blow from a ram would probably dis- 
able the ship and, in most cases, the only thing to do would be 
to get out. There are other accidents which may arise from 
shell bursting over battle gratings. Suppose a shell were to 
burst in the armored portion of the smoke pipe, or just over the 
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grating, the concussion or force of the blast might easily tear 
away some of the uptake, and interfere seriously with the draft. 
Again, should a shell burst over some of the other hatches, which 
must be open for ventilation, splinters from the shell would come 
through the gratings and might cut some of the steam pipes, fill- 
ing the compartment with steam, and disabling a part of the ma- 
chinery which was supplied by that pipe. It would not require 
much of a splinter to pierce the main steam pipe. This would 
disable, or rather might disable, the main engines, depending on 
whether there was more than one steam pipe and on the serious- 
ness of the accident. These splinters might do other damage^ 
but I do not think they would be likely to do much harm to the 
larger parts of the machinery. 

EFFORT TO DISABLE OUR PROPELLERS. 

The position of the propeller renders it liable to accident, and 
more than one ship was disabled that day from injury to the 
screw. Floating objects will break the blades and shafts of the 
propellers, and the machinery, when subjected to unusual shock 
or strain, may bring about the same result. 

Our enemy's Commander-in-Chief expended at least one fast 
torpedo boat in the effort to disable one or both of the Iowa's 
propellers. A bold attempt was also made, under cover of the 
smoke, to carry on the bows of a swift boat a wire netting, which 
it was believed could be entangled in a wing screw of one of our 
large ships. All through the fight, the disabling of a propeller 
of our battle ships was a feature of the enemy's strategy. The 
Admiral believed that any battle ship, with one of her two sets 
of engines disabled, and carrying a helm angle that materially 
interfered with her manoeuvring powers, was little better than 
a cripple, so far as offensive work was concerned. 

Our Commanders, with their intimate knowledge of the cur- 
rents off the New England Coast, were able to manoeuvre the 
vessels in such a way that, except in the case of the Minneapolis^ 
their propellers were not disabled by the maritime pests in the 
shape of rapid small craft. 

The breaking of a propeller blade in itself may not be a. 
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serious casualty. If it is followed by irregular working of the 
engines and subjecting the machinery to shock, a broken thrust 
shaft may be the consequence. Losing a blade throws the 
engine out of balance, and machinery is then subjected to irreg- 
ular strains. With a heavy sea prevailing, and a propeller in 
this condition, a fracture of the thrust shaft need not be surpris- 
ing. Partly submerged objects in a narrow channel may do great 
damage to the propellers of war vessels by breaking off the end 
of their blades. 

Our Admiral had carefully warned the several Commanders 
to look out for floating objects, and that the protection of the 
propellers was a matter of serious importance. 

MISTAKE IN HAVING DYNAMOS FAR REMOVED FROM MECHANICS. 

That policy of ours, which placed the dynamo rooms as far as 
possible from the boilers, brought distress to more than one of 
our vessels. The insulation of the wires is not impaired on other 
ships by placing the plant within the engine or boiler compart- 
ments; and, as we use the best insulated wire that can be pur- 
chased, it is fair to presume that we can do as well as other people 
in this respect. Our ships went into the fight with a long line 
of piping between the boilers and the dynamo engines. That 
mysterious force, which can be so easily understood, has its gen- 
erator in a part of the vessel where the engine force cannot assist 
in its maintenance, and where skilled mechanics cannot put it in 
order when disabled. We paid dearly for this work in this bat- 
tle. Very early in the fight, two of the battle ships had the steam 
pipes of the dynamo plant disabled by metal splinters. Concus- 
sion of striking projectiles, on another ship, started the joints in 
the long line of piping on the berth deck and, in general, we 
repeated the performance that took place at the Yalu, where 
every electrical device was out of order when the contest was 
over. The enemy had better luck with their electrical plant, for 
their dynamos and attachments were better protected and nearer 
the boilers. Their skilled artificers of the engine force super- 
vised and directed the running of their dynamos, as the engines 
were within reach. Our machinists, being in another compart- 
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ment, could not assist when called upon for aid. The emergency- 
watch, however, made temporary repairs whenever it was pos- 
sible to do so. 

RESULT OF THE BATTLE. 

This lecture simply tells of the responsibilities and duties of 
the Corps of Naval Engineers. It is not an account of that great 
naval conflict which was fought off the bold coast of New Eng- 
land, where we gained the great victory which placed the laurel 
crown upon the brow of the greatest Admiral that America ever 
produced. Our enemy was vanquished. From Bar Harbor to 
Block Island the coast was safe. When the story was told across 
the water, our enemy soon realized that, with the best engineer 
force of any nation in the world, their steam department had 
brought their ships to grief 

The disadvantages under which the engineers and firemen of 
the blockading fleet labored, compared with those of our defense 
fleet, were too great to be overcome. There were no immediate 
reliefs to take the place of the sick and exhausted. There were no 
auxiliary repair stations to overcome casualties. There were not 
thousands of available laborers ready to coal the ships. There 
were no peaceful harbors to anchor in during the fury of the 
gale, or when great repairs were needed. There was a vigilant 
and aggressive fleet for our enemy to watch, and the defence fleet 
had at its command, within a few hours, the resources of the best 
machine shops in the world. 

As the battle of the Chatham had been a contest of machines, 
it was not surprising that we won. 

Their engineers and firemen (and there were none better afloat) 
had simply been used up by the fewness of numbers, the inex- 
perience of many of the firemen, and by excessive work before 
the battle began. That mighty nation then looked for the cause 
of the collapse in the motive department of its vessels of war. 
It was found in a vicious organization which had not done justice 
to the Engineer and his force of men. Then a structure fell, 
whose foundation stones were tradition and conservatism ; and 
ever since, in that service, the purple stripe between the bands of 
gold has received the recognition it justly deserves. 
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This battle also aroused our Government to the importance of 
the engineer force on board ship. Countless facts were then 
forthcoming of the vital necessity of extending the naval en- 
gineers' work. It was then realized that on the engineers pri- 
marily rests the fighting efficiency of every navy. 

A reorganization was effected which was regarded, by those 
who had been indifferent to the development of machinery in 
vessels of war, as revolution. 



Fourth Lecture. 

THE WORK OF THE CORPS OF NAVAL ENGINEERS AFTER BATTLE. 

** Rejoin my flagship in three weeks," signalled Vice Admiral 
Ito to the commander of the Matsu-Shima as she steamed for 
Japan after the battle of the Yalu. With moderate steaming this 
vessel ought to have reached a dockyard in two days. Allowing 
three days for docking, (which is more than the average time 
taken in Japan when no repairs are made to the hull or propel- 
ler,) and at least two weeks were given for repairs. The only 
impairment, which seriously interfered with her efficiency as a 
fighting machine, was the disabling of the controlling valve of 
her 6s-ton gun. The other repairs were scattered and admitted 
of a large force to work upon them. 

The Matsu-Shima will ever be regarded by the Japanese as 
the historic ship of the Yalu, and for which Admiral Ito had a 
special love, for upon her decks he had won his great victory. 
It was upon the military mast of this vessel that the kite flew, 
which brought so much happiness to the sailors of Dai Nipon's 
fleet, and which was regarded as the harbinger of success. There 
were other good reasons why the Admiral was anxious to have 
the vessel join him at a very early day and, in giving three weeks 
for repairs, it is fair to presume that it could not have been done 
in less time. 

This will give some idea of the delay experienced in making 
repairs to a modern cruiser. The workmanship of the several 
parts is of the highest order, and unusual care is taken in assem- 
6 
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bling them together. To withstand the pressure and strafi> 
which the parts are subjected to, the best of material must be 
used, and the design must have much to commend it. 

Many people have written of the strategy and tactics of a fleet 
in the piping times of peace and fair weather cruising. In one 
of the publications of the U. S. Naval Institute, Fleet Engineer 
George Quick of the Royal Navy writes of " The Organization* 
of the Naval Engineer Forces." He particularly dwells upon 
their duties the hour of battle and tfie week afterwards'^ 
This earnest and talented officer has contributed one of the best 
and most important monographs that has ever been issued by a 
service journal. And yet his article stands out almost alone, as- 
the one contribution which has been unnoticed and not deemed 
worthy of discussion. 

His views are sound, and our great land will yet profit by his 
warning, for he tells us things we should all know. He writes 
with , an earnest affection for our Navy, although in a service 
which may one day meet us in battle. But he assails too 
strongly, although very kindly, the traditions of the past, and 
therefore his able article has been unnoticed. 

A TRIFLING IMPAIRMENT OF MACHINERY MAY DISABLE BATTLE SHIPS. 

In speaking of the impairment aboard war vessels, Mr. Quick 
says : 

** Let me give one small example of those things which are 
occurring every day in all navies. 

"On the 13th of July, 1891, during target practice on board 
H.M.S. Trafalgar, the locking bolt of the after turret was broken,, 
and the turret was practically useless for three days, although 
the ship's artificers worked night and day at the repairs. Here 
we see one-half of the fighting power of a ship of 11,940 tons 
and 12,000 horse power disabled for three days by the breaking 
of a single bolt. But if the breaking of a single locking bolt 
disables the half of the fighting power of a 12,000 ton iron clad,, 
and the repair of that defect requires the labor of the whole of 
the ship's artificers for three days and nights, what may we ex« 
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pect when a ship has been engaged for an hour with an enemy of 
equal fighting power? How many mechanics will be required 
to repair damages after one heavy shell has exploded inboard ? " 
This question is easy to ask, but not so easy to answer." 

With such facts before us, it must be recognized that the^ 
breakdown of the engineering department during action means- 
the total loss of the ship, or its usefulness for offensive work com- 
pletely destroyed. 

If any part of a shackle is defective, the result may be as 
serious as the breaking of the strongest link in the chain. The 
failure of the piston rod to have a well rounded fillet on its shoul- 
der, may cause the same wrecking of cylinders that occurred on 
the Ericssoji. The blowing out of a single tube may disable a 
boiler and interfere with the efficient working of others. 

NECESSITY OF HAVING RELIABLE MACHINERY, 

The distinguished naval architect, Mr. W. H. White, in si 
paper read before the Royal Society, expressed the opinion that 
modern ships will not stand more than one well-contested engage- 
ment, and many naval officers share this view. Thus declares 
the *'Army and Navy Gazette," less- than a year ago, and after 
the battle of the Yalu : 

To prepare for such a day, our vessels should be designed 
accordingly. There should be no stinting of weights in the 
engine room. Rather than do this, decrease the width of the 
armor belt and cut down the bunker supply. A leaky boiler' 
and a poor condenser on a cruiser will reduce the steaming 
radius more than the removal of a hundred tons of coal. 

The Engineer-in-Chief of the Navy, in his uncompromising 
struggle against the reduction of machinery weights, is fighting 
the battle of our Commanding Officers rather than that of the 
Chief Engineer, and upon this question, the influence of this 
college should be exerted in supporting him. 

Would that policy commend itself which would cut down the 
weight of a gun and its mount about 10 per cent., after the ex- 
perts had carefully submitted estimates? 
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NECESSITY FOR PROVIDING FOR REPAIRS. 

Naval experts have now commenced to realize the necessity 
of making provision for executing repairs more promptly. The 
equipment of floating workshops is an outcome of the repeated 
breakdowns of war vessels, due to crowded machinery with ex- 
ces'sively light parts. That inexcusable fad, to make lighter 
machinery than one's neighbor, is now going out of fashion, 
although we can rejoice in the fact that the custom did not have 
a strong foothold in America. It is no longer good form to be 
an advocate of a half dozen kinds of motors aboard a single 
ship, for immense repair bills and disabled machines are the se- 
quence of having steam, anhydrous ammonia, compressed air, 
hydraulic accumulators and dynamos aboard the same vessel. 
The full measure of the specialist has been taken, and most of 
his projected machines now do not get beyond the designing 
room, for the tendency is to simplify the auxiliaries and give 
^ach one more room and increased weight for its installation. 
This makes the several parts more accessible for overhauling and 
decreases their liability to become impaired. In designing ma- 
chinery for war vessels, facility for examination and repairs is 
going to be considered a greater factor than it has been hereto- 
fore. That vessel is no longer regarded as useful which is con- 
stantly under repairs. 

In order to be prepared for battle and to quickly recover 
from its effects, war vessels must be constructed for contin- 
uous service and not for trial trips. In building the several 
types, the machinery should be made sufficiently strong, and 
more room should be given for its installation, which space 
could be found by taking part of the quarters of the officers. If 
this were done, the vessels would be more serviceable in action, 
and there should be fewer repairs to make after battle was over. 

In the upbuilding of a navy, therefore, types and classes of 
vessels should be constructed ; there should not be an aggre- 
gation of individual ships, which embody the ideas of earnest 
specialists, but which have no relation to a comprehensive plan 
and which require months to repair when disabled. 

There are many strategic reasons why there should be such 
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classes, but from an engineer's standpoint the following are suf- 
ficient : 

{a) Defects of design in the machinery would sooner be dis- 
covered and overcome. 

{b) With men thoroughly acquainted with the fittings of 
several ships, it would be possible to make several changes in 
the personnel by which the engineer's force could quickly be 
reorganized after battle. 

{c) The best method of maintaining the efficiency of the 
department, making necessary repairs and doing the general 
overhauling, could be developed. 

{d) From several permanently-disabled vessels, all but one 
might be rendered serviceable after battle, if the impairment 
was in the machinery. 

{e) Fleet drills and manoeuvres could be carried on with more 
efficiency. Reliable uniform speeds could be secured more 
easily and rapidly. And the Admiral in command could get 
better work from his fleet, for his strategy and tactics could more 
easily be carried out. 

It is true that the individual commander, by his skill, courage, 
and strategy, may render great service to the State and bring 
glory and renown to his career. The destiny of nations, how- 
ever, will be decided by battles between fleets and not engage- 
ments between ships. 

This lecture, will, therefore, treat of the work to be done after 
battle with a fleet composed of types of vessels, rather than tell 
of the ingenuity of special individuals. It will deal with this 
particular problem, as this is about the real condition of affairs. 

It requires no great imaginative powers to believe that the 
rapid repair of the vessels of a fleet will increase the importance 
of a victory or weaken the force of defeat. And upon the pro- 
fessional skill and directing talent of the Naval Engineer will 
depend the success of this work. 

WHERE REPAIRS SHOULD BE MADE AFTER BATTLE. 

A few days before the enemy had been attacked, the question 
of where and Iiow the repairs could be made, had been carefully 




66 



NAVAL ENGINEER OFFICERS AND THE PROBLEM. 



considered by the Engineer-in-Chief, the Admiral in command 
of the Defense Fleet, and the Secretary of the Navy. Should 
the vessels be sent to a Navy Yard ? How should they be re- 
paired ? These important questions were carefully inquired into. 

It was determined not to send any vessels to a Navy Yard, ex- 
cept those which required docking, for the following reasons : 

Time was of the utmost importance in getting the fleet ready 
for sea again, and the history of the Navy Yards, in previous 
emergencies, showed that work could not be expedited there. 
Industrial engineering methods are incompatible with official 
routine, and a vessel once within the grasp of a military clerical 
system had to submit to vexatious delays. There were many 
other good reasons for sending the fleet elsewhere than to Navy 
Yards. 

Until the conflict was finished, it would be impossible to tell 
how extensive the repairs might be, and it was almost a cer- 
tainty that private firms would be called upon for assistance. 
These establishments could not work in co-operation with naval 
plants. Their methods were altogether different, and there could 
not be harmonious and efficient commingling of their forces. 
This was unhesitatingly told the Secretary of the Navy., 

Another fact, which influenced the decision, was the time that 
it had taken the North Atlantic Fleet the previous year to over- 
haul at the Navy Yard, and the fraction of that time which it 
had taken sister ships on other stations to do the same general 
work. The Engineer-in-Chief showed so conclusively that the 
repairs could be made more promptly in Narragansett Bay, that 
his recommendation was endorsed by the Admiral of the fleet. 

Considerable preparation had therefore been made for the re- 
ception of the vessels, and a strong corps of naval engineers 
and scientific mechanical experts had organized the various 
auxiliary repair stations and machine shops into one great 
plant, where all worked harmoniously in common. 

ICxccpt the vessels which required repairs to their hulls and 
propellers, our victorious fleet steamed to Narragansett Bay and 
the several ships immediately commenced making repairs. 
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^Jearly every town and city on Narragansett Bay is within two 
5iours of Boston or Worcester by rail. Within three hours, 
nearly every manufacturing city in the Blackstone and Connec- 
ticut Valleys can be reached. The forts at Newport would deny 
an enemy entrance to the Bay; and innumerable small boats 
<:ould communicate between the fleet and Providence with im- 
punity. Within two weeks, a solid built-up crankshaft could be 
constructed in Providence for a small cruiser. Time will not 
-permit me to tell of the advantages this Bay would have for re- 
pairing the machinery and fittings of a fleet. 

ENGINEER-IN-CHIEF MELVILLE MADE DIRECTOR-GENERAL OF REPAIRS. 

From the auxiliary naval repair stations, from the manufac- 
turing cities and towns along the Blackstone and Connecticut 
Hivers and from New York and its environs, thousands of the 
best mechanics in the world were sent to the vessels. Engineer- 
in-Chief Melville, by order of the President, was made the Di- 
rector-General of Repairs. This appointment was received with 
unusual favor by the country, for one of the enemy's greatest 
engineering authorities had declared, that Engineer-in-Chief Mel- 
ville was the ablest Chief of any Manufacturing or Constructing 
Bureau that America ever had in her Naval Department. Our 
people remembered that, even as a boy, he had been a leader, 
for before he was eighteen years of age he had designed and 
•constructed a breech-loading gun; that during the Civil War he 
had rendered important service, for he had originated the idea 
•of a protective deck; that he had been particularly commended 
for his skill, ability, and readiness of resource on board the ill- 
fated Jeannette; that he had shown himself great in his unparal- 
lelled search for De Long in the Lena Delta ; that he had been 
greater still in the rehabilitation of the Navy as Chief of the 
Bureau of Steam Engineering and as Engineer-in-Chief of the 
Navy. And the Nation believed that his highest greatness 
•could be reached, if his energy and matchless engineering tal- 
•ents were directed to the restoration of a crippled fleet and the 
^captured cruisers and battleships. 
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HOW THE REPAIRS WERE MADE. 

The repair ships Fulton and Corliss reached the fleet within a 
few hours. Additional telegraph and telephone lines had been 
established within a day, the military telegraph engineers having- 
put up lines in a manner that had astonished even the officials of 
the Western Union Telegraph Company. Directed by the genius 
of able electricians who had volunteered their services, there had 
been established in an incredibly short space of time, as a gift 
from the great electrical combine, a powerful electric light plants 
which permitted the prosecution of the work at night. Fronrv 
all along the coast, the scouts and Sound steamers brought tools 
and supplies. Under the inspiration of several Fleet Engineers, 
and such men as D. H. Thompson and Gardner Sims, of Provi- 
dence ; S. B. Whiting and Asa Mattice, of Boston ; Francis A.. 
Pratt, of Hartford ; C. W. Moore and Horace Lee, of New York ; 
D. A. Tompkins, of Charlotte, N. C. ; John Fritz, of Bethle- 
hem; Coleman Sellers and J. J. de Kinder, of Philadelphia ; and 
George W. Dickie, of San Francisco, Engineer-in-Chief Melville 
soon brought order out of chaos. There was not a machine 
shop in New P^ngland whose proprietor was not willing to tura 
his establishment into a naval repair station. Providence and 
I^awtucket, with their thousands of skilled mechanics, did the 
bulk of the work. Every small order was duplicated at different 
shops, and this was found an excellent method of pushing work^ 
Many of the torpedo boats were repaired at Bristol, the genius 
of a Hcrreshoff personally superintending the direction and 
scope of the work. 

RKGRKT THAT NO NAVAL CONSTRUCTOR HAD BEEN IN THE BATTLE. 

During the progress of the repairs, it was greatly regretted that 
not a single Naval Constructor had been aboard any of our ves- 
sels participating in the battle. The Executive Officer, who was 
in charge of the Construction Department, had important duties 
to perform in assisting the Captain to fight the ship. Many ques- 
tions relating to the principles of naval architecture had, there- 
fore, to remain unanswered at the time. 
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The enemy, however, had naval constructors aboard several 
of their large ships, and they furnished valuable information to 
their naval authorities, which would have been of inestimable 
benefit to the Engineer-in-Chief, could it have been secured dur- 
ing the few days following the battle. 

The mistake in not sending the constructors to sea having 
been recognized, one was ordered to each of the large vessels. 
The same success, which had attended the detailing of the ord- 
nance and engineer designer to sea-going ships, was afterwards 
found in the case of the constructors. Particular improvements 
were noticed in the ventilating arrangements, in the improved 
facilities for coaling ships, hoisting boats, cleaning bilges, rigging 
gangway ladders, and in the location of cargo ports. 

Not having seen anything of the fight, many questions relat- 
ing to the repairs, which should have come within the province 
of the Constructor, had to be solved by the Naval Engineer, 
whose experience in the battle made him competent to decide 
intelligently. 

SPECIAL WORK OF THE CHIEF ENGINEERS. 

The great work of the chief engineers and the assistants of 
the several ships was to overlook the repairs and suggest reme- 
dies and improvements. Their services at such a time were too 
valuable to give their attention to any single impairment. The 
limited room for working, and the many local difficulties to be 
overcome in making repairs and doing general overhauling, 
astonished the mechanical engineers from shore. They realized 
then, more fully than ever before, the responsibility connected 
with the efficient maintenance of the motive department of a 
war vessel. 

Vise benches, drilling and punching machines, anvils and 
forges, made a sad plight of what had once been snowy decks. 
No injury was done to them, however, as tliey had been covered 
by light flooring. To see the work done on these decks with 
hand tools, reminded many of the time when there were but few 
machine tools, and when it was said that such firms as Fletcher,. 
Harrison & Co., had built the machinery of the North River 
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Steamboats on the sidewalks of New York. Bed plates and 
valve seats were faced in those days by experts with hand chisels, 
and equally as good work was done on many of the ships of the 
fleet. 

Loyally and patiently the shore mechanics worked. Within 
the cramped quarters of the back connections, the boiler makers 
fitted patches. For hours the machinists strained themselves in 
scraping the linings of valve chests. The fitters, at the peril 
of their lives, removed and replaced overhead piping. Con- 
scientious rnen crawled under cylinders and boilers to clean 
bilges and keep the boiler shells in a state of efficiency. 

EXCELLENT WORK OF THE TRIPLE-SCREW SHIPS AFTER BATTLE. 

For three days after the battle, and while the other vessels of 
the fleet were being repaired, the triple-screw ships Columbia and 
Minneapolis were cruising off the New England coast, capturing 
transports and scouts, which had been sent from Halifax and 
Avhich had no knowledge of the battle. Even with her disabled 
starboard screw, the Minneapolis did brilliant work. From the 
time a prize was sighted until its capture, the Columbia had no 
difficulty in steaming 21.5 knots; the Miujieapolis, with her two 
engines, maintained a speed of nearly 19 knots. 

The remarks of Admiral Fournier, before the French Special 
Parliamentary Commission of Inquiry, undoubtedly reflect the 
views of our people in regard to these triple-screw vessels. The 
Admiral is thus officially reported : *' Wisdom should order us 
to abandon, as soon as possible, the construction of these ruin- 
ous mastodon battleships. The type of war vessel most useful 
is that of the triple-screw vessel Dupuy-de-Lomey 

He also said: *' The naval battle of the Yalu proved the truth 
of the following conclusions: 

" 1st. The capital advantage of speed. 

*' jd. The superiority of rapid fire guns over heavy guns. 

*' 3d. The uselcssness of heavy armor. 

'* Wo should insist upon sf^ccd, which is the weapon, par excel- 
Jencc, of modern war ships." 
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FRENCH PRAISE FOR THE TRIPLE-SCREW CRUISER. 

The most glowing, and at the same time the most disinterested 
praise of the Columbia was published in " La Patrie," of Paris, 
on July 12, under the signature of its editor-in-chief, Mr. Lucien 
Millevoye. He was formerly a Deputy in the French Chamber, 
where his speeches and assiduity to his legislative duties in- 
creased the popularity he already enjoyed as a patriotic and 
clear-headed statesman. The fetes of Kiel," says M. Mille- 
voye, will have, perhaps, as an unexpected consequence, a 
renovation of the French Navy. Do you know what our sailors 
have admired especially in the German waters? It was not the 
pomp displayed by William III, to dazzle them ; it was neither 
the golden eagle of the imperial helmet nor the theatrical show 
of German power. 

" What has struck France and all Europe with surprise, mixed 
with fright, is the speed of one of the vessels of the American 
fleet. The cruiser Columbia has manoeuvred before all the con- 
gregated squadrons with marvellous agility. This is, indeed, the 
great war instrument of the naval fights of the future. What a 
strength in the hands of the hardy captains of the sea! Mari- 
time war will be greatly changed by it. That vessel, the Coliim- 
Ma, will be able to accept or refuse combat, according to its 
wishes. It will thunder forth shot and shell, or run away at 
will. It can, with impunity, cover the surface of the ocean with 
ruins and wrecks, or laugh at the avengers sent to pursue it. 
The European Nation which would have the foresight to create 
a large number of those terrible cruisers would be unas.sailable, 
invulnerable and invincible." 

NECESSITY OF KEEPING SHIPS ON AN EVEN KEEL. 

One of the lessons impressively taught during the progress of 
the battle, and which caused certain work to be done during the 
course of the repairs, was this : That keeping ships on an even 
keel may have an important bearing upon the efficiency of a ves- 
sel in action. There are several causes which may list a ship 
quickly, and unless special provision is made to overcome such 
accidents, it may be a question of hours before the vessel can be 
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put on an even keel. A list of ten degrees would expose the 
plates below the armor, and in this way a battleship might be 
sunk by the rapid-fire gun of a torpedo chaser, or a gun boat. 
Anything happening to either boilers or bunkers on one side 
might cause the list. There are several causes which might 
make it impossible to use coal equally from both sides of a vessel. 
Leaky tubes, the blowing out of a rivet, the breaking of some 
attachment to the shell, may all cause the water to run out 
of a boiler. The impact of the heaviest shell upon the side 
armor may start the joints, or rupture the steam and water 
piping, and boilefs will undoubtedly be disabled in this way^ 
Trimming tanks being a necessity, they were so placed that they 
were under the control of the Chief Engineer. They were con- 
nected to the main circulating and other pumps, so that they 
could be quickly emptied or filled. Every longitudinal bulk- 
head had some contrivance, whereby communication could be 
instantly established between the compartments which they sep- 
arated. 

CONDITION OF TORPEDO BOATS AFTER BATTLE. 

An examination of the captured torpedo boats showed that 
the boilers and engines had been forced to their utmost A few 
of the grate bars had been melted down, and the tubes leaked 
considerably from the forcing which they had been subjected to. 
In the efforts of the boats to escape, the working pressure had 
been exceeded, and the blowers had been run at an excessive 
speed. 

Driving these small boats into a heavy sea had subjected the- 
engines to shock. The anti-attrition metal had run out of one 
of the crank pins and several bearings. Some of the discharge 
valves of the air pump had carried away, which had greatly im- 
paired the efficiency of the condensers. 

The condition of the engine and fire room force was pitiable* 
For nearly a month these men had been under a great strain, 
both physical and mental. The long trip from Halifax had 
severely taxed them and, after reaching the Massachusetts coast, 
their work was not lessened, for the boats were kept on the go 
constantly in doing messenger service. 
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The character of the work performed in the engine and fire 
room of such boats has been told by Mr. John I. Thornycroft, 
who is the peer of any builder in the world of such craft. 

Personal and financial reasons would prompt him to declare 
that this work was within the ability of the average man, but Mr. 
Thornycroft speaks plainly to those purchasing boats from him. 

WORK OF FIREMEN AND MACHINISTS ON TORPEDO BOATS. 

In a recently delivered lecture on torpedo boat destroyers, 
Mr. Thornycroft referred to the excessive work performed in the 
engine room. A portion of his remarks, taken from '* The Engi- 
neer/* London, are here given : 

'' Speaking of the firing, he said the stokers have to exert 
themselves much more than when firing the ordinary slow work- 
ing boiler, for when the boat is running at full speed, if the crew 
is divided into two watches, it would mean that each man must 
stoke about 600 indicated horse-power of boiler, which is many 
times the ordinary rate of working and necessarily requires very 
good men. Again, as it is important to run the engines very 
fast, it may be interesting to consider how the artificers in charge 
of them are taxed by this necessity, and compare the running of 
torpedo boat engines with the engines that were used in the first 
steam vessels, which made few revolutions in a minute, examples 
of which are still to be found in tug boats, for which they are 
suitable. 

** If we turn from the comfortable working heavy engine of 
the tug or river boats to the high speed torpedo boat engine 
working at its highest power, we then note that the sound in the 
engine room is confused by the addition of a number of auxili- 
ary engines, each adding their own peculiar series of sounds to 
the noise of at least three cylinders of the main engine, and all 
these engines making a confusion which is further complicated 
by the fact that the auxiliary engines in their rate of working 
keep no constant ratio to each other or the main engines ; they 
maybe considered as part of an orchestra having a separate con- 
ductor for each instrument. Now take the next important sense 
for the engine driver, feeling. The engines are revolving, say 
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400 revolutions in a minute, and the important moving parts 
must be touched by the fingers and any change of temperature 
detected promptly. If this is not done, heating may ensue^ 
which may oblige the engines to be stopped. In this rapid 
working, the eye is even put to a great disadvantage. The 
motion is so rapid that no particular position of any working 
part can be assigned to it, while spray of water and oil is thrown 
in the eyes and the vision temporarily impaired. However, this 
description only applies to running at the highest speed. 

"At full power the firing scarcely ever ceases, and the forced 
draft gives such a high temperature in the furnaces as to render 
the light blinding and painful to the eyes, making the use of 
colored glass necessary to protect the eyes when examining the 
furnace to see in what part the fuel is most required. The space 
for stoking is limited, and the coal bunkers being small, cannot 
afford convenient room for the coal being rapidly trimmed from 
them. The very large amount of air passing though the stoke- 
hold causes coal dust to be carried about so as to be most un- 
pleasant. In all this dust and hurry the water level and steam 
pressure must be attentively watched, and we owe much to our 
stokers for performing these duties, which are of the first import- 
ance for the speed and safety of the boat." 

CHANGES MADE IN TORPEDO BOATS. 

In writing unofficially, the Naval Engineer Inspector of the 
Ericsson made some excellent suggestions in regard to the de- 
sign and construction of torpedo boats and their machinery. In 
view of the fact that something sad is always happening to such 
boats of every nation, his views were carried out in repairing the 
boats which took part in the battle. His ideas upon the subject, 
strengthened by personal experience during the accident to the 
Ericsson^ were as follows : 

I. In designing torpedo boat machinery, the great risk to 
men below should be uppermost in mind. The great watchword 
should be, the least possible number of pipes. It would be 
better to dispense with pipes that could only be used in a 
remote contingency. No piping should be installed which does. 



NAVAL ENGINEER OFFICERS AND THE PROBLEM. 



not directly influence the speed. In short, one pipe for many 
services, not many pipes for one service. The pass-over steam 
pipe on the Ericsson had never been used during the twelve trial 
trips. 

2. On the steam pipes from the boilers, on the engine room 
side of each fire room bulkhead, there should be fitted a butter- 
fly valve to be worked from deck ; a man to be on watch with 
orders to throw down the lever on the instant of an explosion. 
No time was wasted in shutting the Ericsson's valves, yet the 
time consumed in doing so was appreciable. 

3. The necessity of an open hatch over the whole length of 
engine room should be appreciated and provided for. The 
structural strength necessary should be given by cross beams ; 
a cover, to be fitted when necessary, could always be carried, and 
the hatch made strong enough to withstand the shock from any 
sea. Objection might be made, but the lives of men must be of 
more consideration than inexcusable precedent. A plate at the 
forward end of the engine room was off; size two feet ten inches 
by four feet six inches. The course of the steam was directly 
up and forward, and much came through this opening. Had 
this plate been on, matters would have been worse. Had there 
been a complete open hatch, matters would have been much 
better. 

4. The great danger from explosion, besides scalding, is the 
inhalation of steam. The old-time rule in case of an explosion is 
to get flat down and grope out. Hence, air passages or holes 
should be provided for, which, in case of an explosion, could be 
immediately opened from deck, thus allowing the whole volume 
of air from the fire room blowers to be sent along the engine 
room floor plates. The broken pipe will always be high up, and 
the great volume of air suddenly thrown in at the bottom of the 
engine room, would unquestionably be of benefit to men fighting 
for their lives. This idea, in connection with the open hatch, 
must appeal to everybody. 

5. The form of ladders and their location in the boat should 
be a subject of great thought and care. They should be fitted 
in the most available space for reaching the deck. 
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DANGER OF AN INSUFFICIENT NUMBER OF ENGINEERS. 

The error of that poh'cy, which has permitted the best machin- 
ery in the world to be neglected by having an inadequate force 
of naval engineers, was soon evident. The percentage of en- 
gineers who had become incapacitated, or had gone down in 
their ships, was greater than that in any other Corps. 

The intense heat of the department, the strain of controlling 
and directing men who were worn out with toil, the shattering 
of their constitutions by the impact of shell upon the side armor, 
and the concentration of thought in overcoming impairments 
and casualties, had played havoc with the commissioned officers 
of the engineer's force. The few engineers, who had been on 
duty on shore to supervise important work, were sent to the fleet 
as the reliefs of those who had been exhausted. 

Exceeding difficulty was found in making up the engineer's 
complement. It was only done after the passage of special laws, 
which permitted the Engineer to give the full measure of his 
services to the Government. 

AN ENGLISH NAVAL ENGINEER WRITES UPON THIS SUBJECT. 

" The number of engineer officers has been cut down very low 
in the British Navy and still lower in the U. S. Navy. I say 
they have been cut down dangerously low, because in war times 
a very slight accident may disable the two or three engineer 
officers and leave the engineer department entirely headless." 

VITAL NECESSITY OF REPAIRING QUICKLY. 

It is impossible to overestimate the importance of the speedy 
repair of the machinery of ships of war after an action, for the 
gaining of only a few hours, in effecting repairs after battle, may 
decide most important naval operations following upon either a 
slight or severe engagement. 

It is not a good argument to say that our ships will carry as 
many artificers or mechanics as foreign ships, and that conse- 
quently there is no need to increase the stafif of mechanics on 
board our ships. For if two similar ships engage, and each re- 
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violating regulations. Vexatious delays occurred in securing 
and handling material, and altogether the experience with the 
floating workshop was not a success. 

It was afterward said that our enemy found them very useful 
in their fleet operations, under conditions where time was not a 
factor in the matter. 

The repair ship was designed at a time when it was believed 
that vessels could be self-sustaining in regard to repairs. Time 
was not regarded as such a supreme factor as it is now known to 
be. They may be useful for a blockading fleet; as store-ships 
they are valuable even to a defense fleet. 

DIFFICULTY OF REORGANIZING THE ENGINEER'S FORCE AFTER BATTLE. 

One of the important questions that arosie after the battle was 
the reorganization of the engine and fireroom watches. On 
every steamer afloat there is some special trouble, some machine 
or valve, either in the engine or fire room, which requires special 
skill or knowledge on the part of some one to overcome or at- 
tend. The failure of this auxiliary to wprk may have an im- 
portant effect upon the efficiency of the main engines. There 
are some things which cannot be told ; they must be acquired 
gradually by experience. If it were fully realized how skillful, 
resourceful and patient a good water tender should be, these 
men would receive more consideration than is now accorded 
them. If it should be our policy to use water tube boilers, then 
the duties of the water tender wiM require an even more efficient 
man for this work than in the past. 

From the deck force, men may be found to relieve the second 
class firemen and coal passers ; but the machinists, boiler makers, 
coppersmiths, oilers, water tenders and first class firemen can not 
be secured from the seaman contingent. That day has passed 
when the average oiler could relieve a machinist. On a modern 
war vessel, a boiler maker might make a whole cruise without 
doing any work in the engine room. 

So long as we act upon the defensive and are within a day's 
reach of New York, deficiencies in the engineer's force may be 
made up. 
7 
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ceives similar injuries, so that they are compelled to cease fight- 
ing and withdraw for repairs, then if one of these ships carries, 
say, only thirty skilled mechanics for effecting repairs, whilst the 
other carries sixty mechanics, the latter ought surely to be in 
fighting condition first, and must assuredly capture or destroy 
the former. 

The sting of a defeat might be removed by a defense fleet 
which made speedy repairs, for, with the aid of workmen from 
shore, the ships might be put in readiness so quickly that the 
blockading ships could again be attacked before repairs could 
be effected by the limited number of overworked machinists on 
board those vessels. 

The New England coast, although it would be a rich prize for 
a hostile fleet, has elements of strength in its manufacturing es- 
tablishments which may play an important part in a naval con- 
flict. 

AN ENGINEER'3 WAR SHIP. 

And when the rewards were distributed to those who had ren- 
dered service to the fleet, a strong public sentiment demanded 
that the Director-General of Repairs and the Fleet Engineer be 
signally honored. These men then said, that as a grateful coun- 
try had recognized their knowledge of the requirements of a 
modern war vessel and fleet, that they be permitted to build what 
should be known to all the world as an Engineer's ideal ship 
of war. It would be one that would do the work which was 
expected of her. 

Upon this subject the greatest engineering paper in the world 
had thus spoken: " Miles of letter press have been printed and 
published and read and discussed concerning the construction 
and qualities of ships of war. We cannot call to mind that any 
of these disquisitions, or treatises, or papers, or books have ema- 
nated exclusively from the brains of Engineers. Of course, 
without the aid of the Engineer the modern war ship could have 
no existence. But hitherto he has always taken a second place. 
He has been told to do this, that and the other thing, and he has 
gone and done it ; but little deference has been paid to any of 
his rare expressions of opinion. He has been told that naval 
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matters are too hard for him, and that his true function consists 
in accomplishing the tasks set for him and asking no questions. 

is shown, for example, a very limited space on certain plans, 
and told to put engines and boilers into it. which shall develop 
10,000 horse power or some other trifle of that nature, but he is 
not allowed to suggest that if he had a freer hand he could pro- 
duce a better speed result, let us say, for less power. He is told 
that a gun is to be worked in a particular way and that he must 
have the machinery for so working it, but he is not permitted to 
point out that the thing permits of being done in another way. 
He is not snubbed, exactly, but he has been taught to keep his 
own place and stand, hat in hand, when the naval architect, the 
artillerist and the sailor pass by. 

"Considering how very important is the part played in a com- 
pulsory disjointed fashion by the Engineer, we venture to think 
that he has not been treated quite in the way that he deserves, 
and we go so far as to ask, is it not about time that the Engineer 
took the initiative and, reversing the normal practice, employed 
the Naval Architect and the Artillerist to carry out his designs? 
We hold that there can be but one sound answer to this ques- 
tion, and it may not be unprofitable to consider what way the 
Engineer would probably go to work. 

** It goes without saying that he would come to the task of 
designing a fighting ship with a very fair knowledge of what has 
already been done, and with a mind quite free from prejudice. 
His first endeavor would be to produce an honest ship, a vessel 
quite free from shams of all kinds. He will be moderate in his 
promises, but then they will certainly be kept. As to the shape 
of the hull and the lines, these must be settled by the Naval 
Architect, acting under the general instructions of the Engineer. 

** It would be clearly understood that the speed settled upon 
would be the true speed of the ship, and not a fancy result gfot 
on a four hours' run with picked coal and selected stokers. 

"There would always be precisely similar vessels cruising in 
company. They would be as much alike as three Martini-Henry 
rifles. Every part of each would be interchangeable with any 
other of the three, and as the sea speeds of all would be the 
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same, there would be no waiting for the slowest, and they could 
always keep in company, save in the wildest weather. 

** In one word, the Engineer's war ship would be less of a 
scientific museum and more of a floating gun carriage. Her 
claims would be modest, but what she promised to do she could 
do. The story told by past naval manoeuvres goes to show that 
the promises of the modern war ship are seldom kept, and this 
simply because more is attempted than the wit of man can carry 
out." 

When the Engineer's ship of war was finished, it was observed 
that she could be coaled quickly and steered more readily and 
reliably. She could steam faster for a protracted period because 
sufficient weight had been allowed to install reliable auxiliaries. 
Her bilges were accessible for cleaning. Considerable judg- 
ment had been exercised in providing for a system of ventilating 
the compartments. The fire main was a reliable one, and it was 
not impaired by numerous sharp angles and bends. The quar- 
ters of the officers were cut down, but the crew were more com- 
fortable and contented. 

In case it was found necessary to abandon the ship, there were 
enough boats to carry the entire ship's company, and these boats 
were of such a character that they could live in a .sea way. 

There was something else than an obsolete and ill continued 
system of ladders and approaches to the hatches. 

A simple and efficient way of battening down had been fitted. 

The electric light plant was installed near the boilers and 
where it could receive the care and supervision of capable me- 
chanics. 

It was the production of a sea-going expert, not the creation 
of a theoretical scientist. 
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In a very carefully-prepared address 
before the American Society of Me- 
chanical Engineers, Dr. R. H. Thurs- 
ton, director of Sibley College of Me- 
chanical Arts of Cornell University, 
gavo a masterly presentation of the 
condition of technical education in the 
United States. He reviews the work 
of the several scientitic institutions, 
tells of their necessity to Ameri(»a and 
thus predicts of the future: 

Another point to which I have not alluded 
in this paper Is yet of enormous importance, 
and I desire to say a word in regard to it 
here, especially as there are present many 
men greatly Interested In this work. It will 
be observed that the independent universi- 
ties, colleges and schools are having contin- 
ually harder and harder times. The State 
universities, on the other hand, as a rule are 
enjoying better times, especially in the 
West. The reason for this dilTerence is not 
competition, but the fact that in many 
schools the operating expenses must be de- 
frayed by tuition fees, while in many other 
schools the income derived from investments 
has supported them, and still others are sup- 
ported by the State. The Rensselaer Poly- 
technic Institute, for Instance, is supported 
almost entirely by tuition fees. The East- 
ern universities are mainly supported by in- 
vested capital, but during the last few years 
the rate of income on Investments has been 
steadily decreasln;?, and It is very certain 
that it must go on decreasing, and that those 
Institutions which are now dependent upon 
income from invested capital must expect to 
see their financial support slipping away 
from them, and those dependent upon tui- 
tion fees are finding the rivalry of other 
schools reducing the rates. It finally comos 
to this— that the States must ultimately be 
looked. to to support all classes of schools, 
if all classes are to succeed. This Is a phase 
of change that we now plainly see going on. 
It Is thus necessary that everyone who has 
any power in this matter should do what he 
can to secure stronger support for schools 
depending upon tuition fees, and in other 
cases endeavor to find a way to interest the 
legislatures of the States and to secure from 
them that effective and permanent support 
without which our whole great technical 
system of education must eventually fall. 
This seems to me the most serious cloud 
upon the outlook for popular and technical 
education in the future. Education is be- 
coming more and more costly, and the diffi- 
culties in the way of supplying it are of the 
gravest. It costs at least $300 a year to in- 
struct each student, while the tuition fees 
are usually low and rarely exceed $200 In 
any case. Those who have suflBcient inter- 
*»st and snfllclent breadth of view to see 
what must bo done for the future may look 
to this as being a line on which they may do 
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especially helpful work, if they can accom- 
plish anything at all. 

The prediction of Professor Thurston 
must, therefore, command the atten- 
tion of all interested in technical edu- 
cation. The South should give special 
consideration to his warning, for her 
scientific colleges are maintained with 
limited State aid and light tuition fees. 
It will, therefore, require ability of the 
highest order to bring the colleges of 
mechanical arts of the South on an 
equality with the technical schools of 
the North, for the latter institutions 
are more heavily endowed, and also 
receive greater assistance from theh- 
State legislatures. Their revenue from 
tuition fees also Is far greater. 

If necessary, the South must make 
great sacrifices to maintain the tech- 
nical colleges, for her industrial devel- 
opment will be greatly influenced by 
the success of such Institutions. 

To secure a full measure of pros- 
perity the Industrial plants between 
Mai-yland and Texas must be managed 
l)y native -superintendents. And this 
personnel cannot be secured in the 
South until her scientific laboratories 
are put upon a plane which command 
the respect of technical experts. 

So long as the South falls to provide 
the best scientific training for her 
youth will she fall to secure the best 
results from her increasing industrial 
growth. The South must face the ques- 
tion wlietlier her own youth shall re- 
ceive the full benefit of the many 
()l)portunities for experts, or whether 
to a great extent they shall be "the 
hewers of wood and the drawers of 
water" for others. 

In order to make the technical 
schools of the South self-supporting, an 
annual tuition fee of at least $150 
would be recpiired, no matter how 
large the attendance of pupils, for a 
birge numlier of s(?hools necessitates 
expensive laboratories and classrooms, 
and it is almost a truism that the 
greater the attendance the greater the 
expense to the individual undergrad- 
uate. Some assert that It will be im- 
1 possible for any technical school in the 



South to exist which would attempt to 
maintain itself with tuition fees. 

The land-grant colleges, with the 
assistance of the three separate funds 
'.ontributed by the national govern- 
ment, will undoubtedly manage to 
struggle along. Only a small part of 
this revenue can be used for technical 
instruction and development. Other 
aid must, therefore, be rendered these 
colleges in order to permit them to 
furnish scientific engineers to the 
States environing them. 

It, therefore, seems inevitable that 
increased national or State aid must bo 
given them. That the national Con- 
gress will vote a direct increased 
appropriation seems improbable. A 
few of the richer and progressive 
States may provide generous appropri- 
ations, but of necessity such action 
must be sporadic and invite hostile 
and bitter criticism. 

The only immediate help to the 
Southern technical schools within sight 
is the indirect aid of the national gov- 
ernment. This indirect aid may be 
secured by reason of the calamity that 
overhangs the navy in having an in- 
sufficient number «f engineer officers 
graduated each year from the Naval 
Academy. 

Commodore Melville, engineer-in- 
ehief of the navy, has sounded a note 
of warnUig, and has repeatedly and 
officially declared that our magnificent 
new war vessels have not a sufficient 
number of trained naval engineers to 
properly look out for them. The Naval 
Academy has not even supplied a suffi- 
cient number of cadet engineers to fill 
the vacancies in the corps caused by 
casualties and retirements. The few 
engineers now in the navy are over- 
worked, and the alarming number of 
breakdowns in the personnel during 
the past three years show how arduous 
their duties are. This coi*ps must be 
increased, or ruin awaits the machin- 
ery of our cruisers and battleships. 

Paradoxical as it may seem, the 
wants of the navy and the technical 
colleges can be secured by the passage 
of a measure which has already re- 
ceived a unanimous favorable report 



from a TTnited States Senate naval 
committee. It will be introduced again 
this winter, and will be championed by 
men who will see that a direct vote 
upon its merits is secured, so that its 
friends and enemies may be placed 
upon record. 

The land-grant colleges, in connec- 
tion with other leading scientific insti- 
tutions, propose, if possible, to see that 
a law is passed which shall embody 
the recommendations made by the 
ongineer-in-cliief in one of his annual 
reports, wherein he says: 

While upon the subject of education I call 
attention to what I believe to be highly de- 
sirable, viz, the repeal of the law limiting 
appointments in the engineer corps to gradu- 
ates of the Naval Academy. The great tech- 
nical schools of the country are turning out 
every year large numbers of young men 
specially trained in the elements of mechan- 
ical engineering who only require experience 
at sea and a course of post-graduate instruc- 
tion to make them valuable engineers in the 
navy. I recommend that Congress be asked 
to provide, under suitable conditions, for 
the admission of a certain number of such 
young men as prove on examination to have 
the proper attainments. They should serve 
two years on probation as cadet engineers, 
and then be examined with the candidates 
from Annapolis for commission as assistant 
engineers, the examination to be competi- 
tive. I cannot see why a young man who 
fits himself without expense to the govern- 
ment for the naval service should not have 
the same chance to enter it as a more 
favored one whose education has been paid 
for by the government. 

The bill does not interfere with the 
present course at' the Naval Academy, 
but simply asks that, in addition to the 
number of engineer graduates which 
that institution supplies, the navy be 
given the benefit of the supply from 
the many good engineering schools of 
the country. With this bill a law, the 
study of engineering will be encour- 
aged as contemplated by the act ap- 
proved February 26, 1879, and the 
country will have, in case of war, a 
larger number of engineers at its com- 
mand. The colleges which teach engi- 
neering will then bear the same rela- 
tion to the Naval Academy that the 
increasing of valuable marine engi- 
neering works now bear to our navy- 
yards. By giving our ship and engine 
l>uilders a chance for work we havi* 
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vastly increased our naval resources, 
and this bill aims to do the same thing 
for the personnel which is to direct the 
results of their labors. 

If experience proves that the gradu- 
ates of the technical schools surpass 
those sent out by the Naval Academy, 
then there is a radical defect in the 
method of instruction pursued at An- 
napohs. Many of the engineer gradu- 
ates of that institution believe that 
such is the case, and this bill will show 
how far their fears are true. 

The bill provides that the appoint- 
ments of cadet engineers shall l)e made 
from the graduates of the engineer 
division of the United States Naval 
Academy at the end of the four years' 
course, and from the graduates of 
those technical schools of the United 
StJites whose course of instruction in 
mechanical engineering may be consid- 
ered satisfactory by the Secretary of 
the Navy. All applications for ap- 
pointments from civil life must be 
made to the Secretary of the Navy on 
or before June 15 of each year; candi- 
dates must not l)e less than nineteen 
nor more tlian twenty-three years of 
age, and before appointment shall 
undergo a physical examination before 
a board of mcHlical officers of the navy. 

The cadet engineers so appointed 
shall be assigned to cruising ships for 
(me year, and at the end of that year 
be ordered to tli(» various navy-yards 
for such practical instruction as may 
!)e n^comm(»n(led by the chief of the 
bureau of steam engineering and ap- 
proved l>y tlie Secretary of the Navy. 
Two years from the date of their ap- 
poijitment as cadet engineers these 
officers wlio i)ass a physical and com- 
petitive examination sliall be commis- 
sioned the assistant engineers of the 
navy. Tliose wlio pass, but who do not 
receive commissions, sliall be honor- 
ably discharged from tlie naval service 
and receive (me year's i)ay. The pay is 
$1200 per annum at sea, $1000 per 
amiuni on sliore duty and $700 per 
annum on waiting orders or on leave. 

Such a measure would be far-reach- 
ing in its effect. By reason of tlie in- 
crease in the numl)er of engineer offi- 



cers it would furnish to each institu 
tion which would comply with it 
requirements a trained and scientifi 
mechanical engineer, who would b 
the peer of those professors now n 
tained by the heavily-endowed col 
leges. The directors of the scientifi 
colleges of Harvard, Ann Arbor am 
Cornell are men who formerly hek 
commissions as engineer officers of th 
navy. Such would he the character o 
the instructors who would be sent h: 
our engineer-in-chief. 

It would provide openings for tin 
graduates, and with such an incentiT« 
as the securing of a commission in tht 
navy, our young technical student? 
would work with renewed zeal anc 
interest. 

The competition for the cadetshipt 
would be very keen, for many younji 
men who intended to follow eventnallj 
an industrial career would seek suci 
appointments for the valuable instrue 
tion of two years of travel and studj 
aboard a warship. 

It is a civil-service bill of the mosi 
practical nature, for the method of se 
lection is almost an idieal one, and tben 
is no doubt but that the worthy and 
capable men would be honored undet 
such a system. 

The several colleges would be mate 
rially aided by the clause which per 
mits the Secretary of the Navy to loai 
models and such machines that liavi 
been removed from the war vessels 
There are engines at the navy-yard 
which would be invaluable for instmc 
tion, Init which may reach the sciai 
lieap unless otherwise disposed of 
P]xperimental proi>eller8, steam indi 
cators, small coil boilers, are amongsi 
the machines which the colleges vouU 
receive. 

The primary purpose of such a intit 
ure would be to give the naval aerfto 
sufficient men to supply the engineff 
ing needs. It would alBO provida i 
naval engineering reaerye which woiM 
be available in time ot ivmr. 

The land grant, Marrin and Hirt 
funds of the t %i governmeat ^li^' 
the several cpu The purpoat* 

this measure woi |^ to rewiiiiM 



who bad taken advantage of what had 
been done for them. It is, therefore, a 
titting supplement to the other national 
measures for encouraging education in 
technical matters. 

The Assistant Secretary of Agricul- 
ture, who was president of the Agricul- 
tural and Mechanical College at Knox- 
ville, Tenn., says of this projected 
measure: '*lt is founded upon patri- 
otism and common sense." 

The navy is a conservative organiza- 
tion, and no one can secure a commis- 
sion in the executive or engineering 
corps unless he is a graduate of the 
Naval Academy. The practical effect 
of such a kiw is that each congres- 
sional district can only secure one com- 
mission in the navy in those corps 
every six years. Such a policy is 
unjust to the nation and to the youth 
of our land. And this evil will be cor- 
rected by the proposed measure. 

An important work now awaits some 
strong statesman of the nation. The 



representative who will take the meas- 
ure in hand and make it a law will 
show that he possesses the attributes 
of greatness, and can render a service 
to his people whose value is beyond 
limit. A great reward awaits him, for 
his name will be associated with what 
some think the best technical educa- 
tional measure that has ever been pre- 
sented before the Congress of the 
United States. He will receive practi- 
cal support from every State in the 
Union, for even historic Harvard ap- 
proved the generous features of this 
work. 

There is a special work also for the 
respective presidents of the several 
mechanical colleges. They should con- 
sult immediately as to the best means 
of making this bill a law. Commodore 
Melville, the engineer-in-chief of our 
navy, will undoubtedly co-operate with 
them, as his engineering bureau is 
already crippled for want of commis- 
sioned officers. 



Detail of Naval Engineers to Scientific Institutions South. 



[From Manufacturers' 

Of all the laws relating to the navy, 
that which most concerns the indus- 
trial South at the present time is the 
one relating to the detail of naval en- 
gineers at tlie several technological 
colleges and scientific institutions. 

The following is a copy of the law: 

For the purpose of promoting u knowledge 
of steam engineering knd iron shipbuilding 
among the young men of the United States, 
the President may, upon the application of 
!in established seientillc school or college 
within the United States, detail an officer 
from the engineer i-orps of the navy as pro- 
f(»8«or ill sut'h school or college; provided, 
that the number of officers so detailed shall 
not at any time exceed twenty-five, and such 
details sliall be governed by rules to be pre- 
scribed from time to time by the President; 
and provided further, that such details may 
be withheld or withdrawn whenever, in the 
judgment of the President, the interests of 
the public service shall so require. 

It is surprising that the leading scien- 
tific institutions of the South have 
nev^r ,a,Tailed themselves of the bene- 
fits that would accrue to them by 
' requests for such details. 




Record, October i8. 1895. 1 

The great technological colleges of 
the North liave been greatly aided by 
this law, and today tlie director of the 
Enginet^ring College at Harvard Uni- 
versity, the director of the Mechanical 
Engineering College jit Cornell, the 
professor of mechanical engineering at 
Ann Arl)or, tlie head of the department 
of mechanical science at the University 
of rennsylvania, and other men of 
sncli character and ability, are men 
who formerly lield commissions in the 
navnl <»ngineering cori)S. 

In addition to the institutions men- 
tioned, iiie following scientific institu- 
tions of learning have had naval engi- 
neer officers attached to their faculties: 
The Massachusetts Agricultural and 
Mechanical College, Worcester Free 
Institute, Pratt Institute of Brooklyn. 
Stevens Institute of Mechanic Arts, at 
Iloboken; Lafayette College. St. John's 
College, at Annapolis; ^yilliamson's 
School of Trades, Pennsylvania State 
(College, Ohio State College, Purdue 
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Universit.v ot imliaua. rnivei-slty of 
Illinois, Chicago Manual Ti-ainiu^ 
School, Madison Univeraity, Univer- 
sity of Colorado, Hamilton, Union and 
Madison Universities of New York, 
and at sevenil other schools of learning 
in the West. 

It was undoubtedly the intention of 
the framers of the law that these men 
should be sent to localities where 
there were no well-endowed scientific 
schools, and where the addition of 
these trained men to the faculties 
would encourage and promote the 
study of the meclianic arts. 

There were but few Southern institu- 
tions which made application for the 
detail of such officers. At the request 
of the respective presidents, naval en- 
gineer officers were detailed to the fol- 
lowing Southern schools of learning: 
The Virginia Agricultural College, the 
University of South Carolina, also to 
Vanderbilt T'niversity and the Univer- 
sity of Tennessee. 

The men detailed by the respective 
engineers-in-cliief were a picked body 
of men. These officers entered upon 
their work with a deep sense of the 
responsibility that had been thrust 
upon them, and with an earnest desire 
to accomplish good. In nearly every 
case they were graduates at Annapo- 
lis, and in addition to having secured 
a superior seientilic education, tliey 
liad traveled extensively, had personal 
charge of the intricate machinery on 
board our warships and had unequaled 
opportuniti(»s with the principles of 
their profession. Possessing executive* 
ability and tliorough knowledge of 
men, tht^y were able to coumiaud the 
unqua lifted respect of their students. 

Their work was varied, for these men 
had discretion enougli to adapt them- 
selves to existing conditions. Where 
colleges were lieavily endowed and 
unlimited resources were at their dis- 
posal, the character of their work was 
of a high professional and technical 
order. It included: Testing of the 
materials of construction in tension, 
tortion, compression, etc.; the testing 
of lubricating oils; standardizing 
steam gauges, indicators and meters: 



the analysis of gases of combustion; 
trials of engines and boilers; setting of 
valves by model, as well as on the 
engines; measurements of elearanc** 
and engine power. They had students 
in special work, such as machine de- 
sign and naval ar(*hitecture. The gen- 
eml scope of their work included 
everytlting relating to the theory of 
steam and other gases. There are 
probaWy no four men in America today 
who will more greatly influence the 
study of the mechanic arts and sci- 
ences than Professors Hollis, of Gam- 
bridge; Thurston, of Cornell; Cooley, 
of Ann Arbor, and Spangler, of the 
University of Pennsylvania. These 
men are not now connected with the 
naval service, but each one of them 
held a naval engineer's commission 
])revious to accepting the important 
work in wliich he is now engaged. 

The heavily-endowed schools of the 
Xoi-th had a full realization of the im- 
port of this law to the development of 
(engineering sciences. They not only 
secured the detail of such men« but 
tliey never permitted them to return 
to the service. 

Tliose institutions of the North which 
did not possess such financial revenues 
as Cornell University also secured 
strong men from the navy. The offi- 
cers so detailed realized that their 
course of instruction had to be of a 
more practical nature, and they cheer- 
fully carried on a system of instmctiou 
which was in accordance with the re- 
sources of the schools to which they 
were attaclied. At these schools the 
work of the engineer officers was some- 
tliing of the following character: A 
series of lectures on mechanical draw- 
ing and elementary steam engineering: 
a course of lectures in thermo-dy- 
namics; instruction in machine design 
and elements of mechanism; aid in the 
preparation of theses; the conduct of 
engineering tests; the laws of steam, 
and a general study of the theory of 
the steam engine. Telling in detail of 
the work done by these men would in- 
clude a summary of mechanical engi- 
neering science. 

There was a third class of schools to 
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which these men were sent. At such 
institutions there were practically no 
funds available for carrying on e£B- 
cient work, but the presidents of such 
institutions appreciated the worth of 
the men who had been so detailed, and 
urged them to commence their under- 
taking with the limited facilities and 
funds on hand. There the work of the 
naval engineer officer was of a more 
practical nature. In some cases, with 
the aid of n few zealous students, he 
fitted the line shafting, installed the 
engines and secured the few power 
tools. His bright uniform was dis- 
, carded for a dungaree suit, and often 
J he gave personal instruction in the 
^ pattern and forge shops. Innumerable 
^ letters were written to the manufac- 
^ turers of steam machinery in the 
North, and the otficer's plant was grad- 
ually increased through the donations 
of liberal and patriotic men. This 
' earnest work commanded the admira- 
" tion of trustees and regents, and it was 
^ not long before special funds were 
^ , given these men to extend their work. 
^ With grateful remembrance these offi- 
^ cers recalled to mind the unflinching 
«iippo!-t they received from the presi- 
^ tlents of the respective institutions. It 
^ was a labor of love on the part of these 
'* men. If they did not possess great 
^ laboratories with inexhaustible sup- 
W plies for original research, they gave 
to their individual students something 
^ far better, which was the inspiration 
and personal instruction of men who 
^%iiot only had a deep sympathy for 
H^^liose who were under their charge, 
^^fmt an abiding faith in the ultimate 
jraccess of their work, 
r'* ' It would be impossible to tell of the 
i^ work done by these men, but the 
^^bools of the South can get a fair 
^;£^|Xiowledge of the readiness of resource 
i^^M these officers from what was done in 
l^^e city of Baltimore. This city claims 
^ itHe honor of being the first city in 
pjf "which a school entirely devoted to 
^ j^iitanual training has been organized as 
'.^m. part of the public-school system. The 
^rf^iiool has developed rapidly, and has 
^.j^pprown not only in numbers, equipment 



and efficiency, but also in public favor. 
The highest object of the shop work is 
not construction, but instruction, and 
its highest worth is its educational 
value. It does not teach trades, but 
lays the foundation for many trades. 
The school opened in March, 1884, and 
Chief Engineer John B. Ford, United 
States Navy, was detached from the 
bureau of steam engineering and or- 
dered as its director at that time. 
Under his guidance the school began to 
grow as if by magic. Since the school 
opened an immense amount of work 
has been done. There is a carpenter 
shop which is fitted with double 
benches. There is a pattern shop fitted 
with necessary machine tools; a ma- 
chine shop which contains all the 
requisites of a well-appointed plant; a 
forge in which heavy welds can be 
made. There is a foundry where 
troughs are arranged for molding in 
green sand and loam. 

Chief Engineer Ford, though firm in 
discipline, yet had the happy faculty of 
gaining the love and esteem of his 
students, and the boys in his shop felt 
that they always had a personal friend. 
Several of the leading technological 
universities of the country sought the 
services of this man, and the fact that 
lie commenced his work in such a 
modest manner shows the real worth 
of the man. His engineering knowl- 
edge, powers of application and 
marked ability in his profession would 
have made him grace the chair of any 
school of learning in the country. The 
services of this man are particularly 
spoken of in order to impress the 
trustees and regents of our Southern 
scientific institutions with the fact that 
each individual State, by reason of the 
difference of conditions, will require a 
special man for each university, and 
we believe that the men who could 
greatly adapt themselves for the work 
at the respective State institutions 
would be men who had traveled in 
every part of the world and had come 
in contact with* all manner of indi- 
vidual^. 

In every case where these men were 
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detailed for duty they impressed the 
fact upon the several presidents that in 
no manner should they be regarded as 
rivals to anyono connected with the 
s<»veral colloi^es. They recognized the 
fact that they liad l)een sent to the 
colleges to supplement the work of 
()th( rs. and not to supi)lant or destroy 
anyone. Tlieir pay was given them 
l)y the national government, and as 
tliey knew that they would be provided 
for in old age, they did not concern 
themselves much about pecuniary com- 
pensation. They did insist, however, 
that the several colleges should con- 
tribute something to their support, for 
experience had tauglit them that tlu* 
man who put no value upon his own 
services could not have it regarded as 
of much value by others. 

It is beyond question, other things 
being equal, that those who have had 
experience at sea in manipulating and 
caring for intricate machinery, who 
have in many cases designed these ma- 
chines, who havtj had opportunities for 
watcliing the progress of mechanical 
science, and who have been fortunate 
enough to commence their career with 
a highly-trained scientific education, 
sliould have many requisites for devel- 
oping into proficient professors. When 
tliese men are called to teach mechan- 
ical drawing and engineering science 
tliey should have scientific mental 
equipment above the av(H*age man. It 
should follow, tlien, that naval engi- 
neers who have any aptitude and ca- 
pacity for imparting instruction should 
make ideal instructors in constructive 
and experimental designs. There is an 
instruction that is not found in books, 
and tliese men im])ressed tliis fact upon 
their students. 

It is now within tlie province of the 
fifteen or tAvenly engineering schools 
in tlie South to secm'e the detail of one 
of these men to eacli of these institu- 
tions. Secretary IIerl)ert must know 
of tlie needs of tlie South in regard to 
the establishment of such scientific 
institutions. At tlM^ present time it 
may be impossible for him to fill these 
details, but if the several institutions 
will urge upon the members elect of 



tlie Fifty -fourth Congress the necessity 
of giving the engineer-in-chief suffi- i 
cient officers to discharfre the duties | 
reciuired, the Secretary of the Narv 
will be in condition to detail men t(. 
such colleges that are desirous of se- 
curing naval engineers for professors 
of tlie meclianical sciences. 

Dr. McBryde, the efficient and abU' | 
l)resident of the Agricultural Collep^ i 
at Blacksburg, Va., as well as Dr. Hop 
kins, the president of the (ieorjfia 
School of Technology, have been t\\>- 
point(»d judges at the Atlanta Exiwsi 
tion. They can render the South a 
great service by calling the attention of 
the committee on technical education 
to the importance of this subject. A 
careful investigation should be made 
concerning the possibility of securing 
an officer for eveiy scientific institution 
in the South. 

The naval engineer officers who wen* 
detailed to the universities at Knox- 
ville, Tenn., and Columbia, S. C, are 
within easy reach, and as they tooli 
particular interest in the development 
of technical education in the South, 
they would undoubtedly give valuable 
suggestions in regard to this mattt^r. 
A simple request to the Secretary of 
the Navy would have them sent to 
report to the president of the exposi- 
tion to give testimony upon the 
suliject. 

It is safe to say that the sers'lces of 
men of equal ability could not be se- 
cured at a l(\ss sum than $4000. With 
tw(nity men detailed for this work in 
tlie South, this would represent a great 
worth of talent given to the cause of 
technical education. 

With the numerous calls made upon 
the revenues of the several States, it 
will be impossible for the cause of tech- 
nical science to receive from State leg- 
islation such an impetus as is needed. 
This national aid is within easy reaclu 
and it is for our people to say if they 
desire to avail themselves of it. The 
South's greatest need, looked at from 
some points of view, is technical edu- 
cational facilities. It must move 
promptly in this direction. 



IMPKOVEMENT OF THE NAVT 

BY 

Bdarganization of Corps of Naval Engineers* 



EE MARKS 

OF 

HON. WATSON 0. SQUIRE, 

of washington, 
In the Senate op the United States, 
Tuesday, December 10, 1895.- 

The Senate having under consideration the bill (S. 785) to reorganize and in- 
crease the efficiency of the personnel of the Navy; to increase the usefulness 
and numbers of the Corps of Naval Engineers; to induce the scientific insti- 
tutions to provide a naval engineering reserve for time of war; to establish 
a naval engineering experimental stanon, and to encourage the study of the 
mechanic arts, and sciences, and particularly that of nAvalen^eering in the 
technological (Colleges of the country. 

Mr. SQUIRE said: 

Mr. President: I desire to say a few words in reference to the 
bill by way of explanation. It provides first for an increase in 
the nmnber of the Corps of Naval Engineers. On this point we 
have the report of the Committee on Naval Affairs, submitted 
April 20, 1892, in which they call attention to the fact that the 
Corps of Naval Engineers then consisted of 189 persons in all, and 
in the opinion of the committee at that time there were required 
303 officers for the Bureau of Engineering. The committee in 
their report state as follows: 

It will be seen that the total number for supplying effectively the demands 
of the Navy for sea and shore duty is 303, an increase of 114 over the present 
list, as stated above. 

In view of the increase in the number of war ships, completed and provided 
for with modern, complicated machinery, nropelled almost entirely by steam 
power, your committee is of opinion that tnis number added to the Engineer 
Corps of the Navy is not only not excessive, but necessary to meet the re- 
quirements of the service. 

In the same report I notice a paragraph from the report of the 
Chief of the Bureau of Steam Engineering, as follows: 

There is still another and very important point that is generally overlooked 
when considering the Engineer Corps of the Navy, and that is that it is a part 
of the military organization and second to none in importance. In the naval 
battle the future the engineer staff will have a difficult and important part to 
perform^ and if there ia failure in the engine room no amount of akill and bravery 
on the bridge may suffice to avert disaster. Celerity of movement has decided 
many a naval battle and vnll decide many more^ and the celerity of movement 
of<i modem ship depends directly on the skill of her engineer officers. 

There are three or four other points to which I wish to refer 
briefly. The bill proposes to give positive rank and title to the 
officers of the Corps of Engineers, or the Bureau of Engineering, 
as it is termed in the bill. The third point is that the command 
1890 1 
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of the engineer force shall be under the authority of the com- 
manding officer of the ship. Fourth, the manner of selecting 
cadets and filling vacancies in the Engineer Corps should be 
changed. This is the educational feature of the bill. Fifth, the 
enlargement of the duties of the Engineer Ck)rps of the Navy in 
mTovAnnca with modem requirements is provided for in the bill. 

Mr. ProHident, by the courtesy of Rear Admiral Beardslee, com- 
manding the United States naval forces on the Pacific coast, I 
rec(nitly vinited the flagship Philadelphia, and had great satisfac- 
tion In examining that splendid cruiser. Going through the ves- 
tuil ImjIow tlie water line, I observed the vast amount of machinery, 
tlio complicated elements that enter into its construction, making 
the care of a modem vessel of war very important as regards the 
feature of steam engineering. One passes through compartment 
after (!()nii)artment, and is almost lost in bewilderment in the 
mtiwm of 11 u) complicated machinery around him. It occurred to 
nui 1 hat Tiot enough attention has been paid to the personnel of 
tho Navy hm nwpects steam engineering. Truly the propelling 
jiowor U ilin Horn of the ship. Without it the ship can not be 
nandliMl and is totally useless. This power is under the super- 
vIhIoh of the engineer officers. Therefore it is needful to have a 
high ordor of pi^rsonnel, a larger number of officers, and those of 
gi't'Ht iiHalnniontH and ]»r()ficiency. 

If I II in rnnoctlv informod, steam power as applied tothepro- 
iMilNinn nl'MhlpHor tho Navy has originated so recently as since 
your IHlrt. At first it was so little used that the smokestack 
loh»«»'n|MMl np in siv-tions for occasional use. This fact will 
Indlriili* itH Wum (uunparative unimportance. Since those days 
HliMini pnwor huM gnidually gained in importance until it has be- 
<M)inti ihoNoht ]»ropolling nowor, and stiils are now entirely dis- 
I'urdiul in Iho "ni^w Nuvy.^' This fact was distinctly recognized 
In lht» hritUh navy whon (^apt. (now Rear- Admiral, retired) P. H. 
Cnlnnih, n»yal navy, said: 

Win* I wt' lmv»» to rtu ill tlio !»%vy itn rt^nllv to welcome the oominff, speed the 
iwrMiiM tf uohl. Tho pnrt U\u tfurnt U tho Wman»hip of the past,«iat which 
itMnniiiMl Hm»ir to )imiu4uiMuout of tho »hip under sail alone. Theoomins 
l« ttliMun. luooiununu. uiul fortMVM of all kinds other than the winda. 
Wow ihnliMMl of rruiiklv tfolutf out. Hhrtklutf hands, and bidding good-bye to 
I o» luullhu MUoBt.wtut wUhlutf hiinwoU, and )^>inK down to the steps to meet 
(ho now niio Hiut hrlna hhu lu» wo hih* holdinjr on To the coat tails of the old 
»iao, Miot I I S luu to BhuUo huiulM with tho inmiltur guest with the left hand, or 
|ioihH|ttt Mil only Olio ttiiHor. 

In IM\M , Attrtininnt Soon^tnry Solov, of the Navy, said to the grad- 
lIHlInu ohtrttt at tho Unltod Stot»v» Suva! Academy: 

'IS. yUs\ Iho utoot Bhi|», oHrrviutf thirty or fx^rty j^n^arate engines, cut up into 
lmoim»>inl.lo ooo»jMiHiu»Mit>». likihtod l»y oUvtrVttv and asfine and oompli- 
imtod 10 iiiloi u.r douul"* MM tho worknixf a watoK reouires for its mani«e- 
moid »i hii moro H»t\»iiovd ti'aiiiiiitf. 

W hut wutt {v\u^ a row vi^u^ a^tx^ is wtill m<w impwesive to^y, 
whiMt >M»hav«»ono Uutlo nhipin ixuumissuon, another nearly 
oi»n»|iloioit, olhiM UutlonlmvH in ivrxn^tVHs of ixmstmction, besides 
»o> iMiil iiM iioito \\y^\\n K>it tho t^i>jh«v«*t tyiH* now i\>utxacted for, and 
twoho idhottt ivf tho h^ttor olaiw iiuvlmW iu th«k e^^timates of the 
m*|MUtnioul t\»v \\\\^ \\%^\{ Wy^'^kX ytvuv 

tui^^tot t\> |M\i> iito M^t\tttt\^m\ otvKino«^r\\tt\vvrt(«manT Tears ago~ 
I tt^inK It waa tho .n^mm tsa> ttioww^^Hi^ pt\wi?^unu>? law enacted 
HUthwi i.dtiu ttio t*i>v»»utont txMMv|»ovnt \,VNvd tho vxttUvrs v\f this bureau 
%K\ o tuttiuiottvm iw iviv^^uuvvu^ii «uul 4umm« arviiit^nuro in the 
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colleges and schools of the land. The State University of Wash- 
ington has recently made application for such an officer, and 1 
learn that the request has been up to the present time refused or 
not acted upon, on t)ie ground that there are not enough officers 
to enable a sufficient number to be detailed for such duty, and 
that there is actually only one such officer now so employed in 
the United States. There is no doubt of the fact that the great 
engineering schools of our principal universities, such as Yale, 
Harvard, Cornell, and many others that I might mention, have been 
hicreased in usefulness by reason of the detail of officers of the 
Engineer Corps of the Navy. 

We are building in this country vessels that were unknown to 
former times, and we need adepts in the art of engineering and 
marine architecture. There is no way to obtain a suitable class 
of men except by preparing them in the various educational 
schools. Ships can be built, but men can not be built. When war 
comes, if it should come, unhappily, we will need proper men to 
handle these great engines of war. The only way to have such 
men is to educate them in advance. I believe the provisions of 
the law of 1879 should be carried out, and that the schools and 
colleges of the land which apply for professors of steam engineer- 
ing and naval architecture shomd be accommodated by the detail 
of officers for such purpose. But that is only one of the features 
which contribute to the practical merit of this measure. 

It is evident, too, that there is great danger of the breaking 
down of those officers. They are employed in very difficult work. 
To take care of all this valuable property requires a high degree of 
skill, and causes an immense strain upon the officers. It is well 
known that our battle ships cost about $4,000,000 apiece, and they 
are liable to have something out of order all the time. In fact, 
one of the officers of this corps told me that there is usually some- 
thing out of order on a war vessel all the time requiring the 
attention of an expert. Oftentimes those officers have to submit 
to very severe physical strains. They have to go down and work 
in the hold of the ship, where the temperature ranges from 150" U) 
170° Fahrenheit, ana this causes great physical exhaustion. I 
believe that the number of engineer officers should be increasiidso 
as to make provision for these breakdowns, and to enable a suffi- 
cient number of officers to be employed on vessels to allow for 
necessary changes in the supervisory watch. 

I am not undertaking to present this matter in full to-day, I 
wish merely to say enough to call the attention of the S^mate to 
the subject. I believe that this branch of the service of the Navy 
shotild be encouraged and dignified and rendered more attractive 
and popular to the cadets and those naturally fitted to br^xime 
engineers, and for this and other reasons that the officers should 
be given positive rank and title, so that a mere officj^ of the d<x;k, 
perhaps an ensign, can not control a commodore in the Bureau of 
Engineering unless such officer shall be in command of the shiti, 
I think, too, that the manner of selecting ^cadets and fillinjg vnctui' 
cies in the Engineer Corj>« should be changed so that n*insit/jrH 
shall have the api>ointTnent of such cablets. Bomething most be 
done or the i>ers^>nnel of the engineeririg force in the Nav^ will 
fall far below the i/roiM.'r stanflard. In fiust, it may be (yomMlnrtA 
relatively \jh\fjw it t/>-^hiy, as shown by the report of the Naval 
Ccnnmittee in We have in commission m the Nary at thiM 
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fcime 42 vessels, with 19 more vessels building, malriny in all 61. 
It is useless to undertake to manage this vast interest without hav- 
ing competent men, men thoroughly educated and prepared, and 
a sufficient number of them to provide for the necessary changes. 
This branch of the service, as I have stated, should be popularized 
in every suitable way. 

Then, again, I believe that some of the duties of the officers of 
this Department should be changed. For example, I think that 
the purchases of coal to be tested for use on our war vessels should 
be made through the Bureau of Engineering and not through the 
Bureau of Equipment and Recruiting. The engineers know, or 
can ascertain, what should be tried in the way of coal, and what 
kinds of coal are best adapted to the service. On the Pacific Coast 
we have had occasion to criticise severely the fact that our Ameri- 
can vessels of war have not been using the coal of the United 
States, but have been going to British Columbia for their coal, 
very much to the disgust of our own American people on that 
coast. We believe that suitable appliances should be prepared for 
using American coal. If there is any trouble on account of what 
is called the forced draft or the too free burning of the coal, then 
appliances should be arranged and regulated to use American coal, 
so that when vessels find themselves engaged at some time jwssibly 
in the future with a foreign foe they can obtain their coals in 
the United States, and those coals will be suitable to use in their 
furnaces. Why should we wait the advent of war before we adapt 
our war ships to the supplies obtainable in time of war? There- 
fore I think this question is one of vital importance. I want to 
see not only the question of experimental tests but the whole 
question of coal purchases referred to the Bureau of Engineering. 
If necessary, this Bureau can adapt their furnaces and appliances 
tp suit the coal to be obtained on any part of our extensive coasts. 
But I have no doubt that much depends upon proi)er tact and 
management in the use of coals in the fast-burning furnaces. The 
whole responsibility for this should be thrown upon the Bureau of 
Engineers, where it properly belongs. 

How ridiculous for our Navy to depend upon foreign coal when 
there are vast supplies of American coal within easy reach, salt- 
able for«team purposes, as proved by long use and experience! 

Then, too, Mr. President, we have all the electrical appliances 
to be cared for. The officers of the Bureau of Steam En^neerjjjtg 
now have the work of caring for those appliances, putting them 
in repair; and I believe the whole subject of electrical api)ara;tas 
should come under the Bureau of Engineering, reorganized as 
prox>osed in this bill. In fact, the subject is one thatahould engage 
the very early attention of the Senate. 

I move that the bill be referred to the Committee on Naval 
Affairs, and trust we may receive a favorable and prompt repcurt. 

The motion was agi-eed to. 
1930 
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IN THE HOUSE OP REPRESENTATIVES. 

- January 10, 1896. 

Mr.^^iLSON, of New York,iDtroduced the following bill ; which was read twice, rcfcrn 
the Committee on Naval Affairs, and ordered to be printed. 



A BILL 

To organize and increase the efficiency of the personnel of 
Navy ; to increase the usefulness and numbers of the Co 
of Naval Engineers; to induce the scientific institutions 
provide a naval-engineering reserve for time of war ; 
establish a naval-engineering experimental station, and 
encourage the study of the mechanic arts and sciences, e 
particularly that of naval engineering in the technologi 
colleges of the country. 

1 Be it enacted by the Senate and House of Reprem 

2 tives of the United States of America in Congress assembi 

3 That the active list of the Engineer Corps of the Navy st 

4 consist of eighteen captains, twenty-five commanders, si: 

5 lieutenant-commanders, seventy lieutenants, sixty-five li 

6 tenants of the junior grade, and sivty-ftve ensigns, an 

7 number of engineer cail«t>4, an provide<l by suV>«e<iai 

8 sectioned' 



9 That these offices shall be filled by the commissioning 

10 of the officers of the Engineer Corps of the Navy borne oi 

11 the active list at the time this bill shall become a law, ii 

12 the order of seniority, beginning at the top. 

13 That there shall be a chief of the bureau of engineer 

14 ing of the Navy Department, who shall be director-genera 

15 of naval engineering, and while holding said office shal 

16 have the rank of rear-admiral. 

17 That there shall be two inspectors-general of naval 
IS engineering, who while holding said office shall have the 
19 rank of commodore. 

1 Sec. 2. That the director-general of naval engineering 

2 and two inspectors-general of naval engineering shall be 

3 appointed by the President, by and with the advice and 

4 consent of the Senate, from the list of the officers of the 

5 Engineer Corps of the Navy not below the grade of lieuten- 
G ant-commande^, and shall hold office for the term of four 
7 years. 

1 Sec 3. That the duties of the director-general of naval 

2 engineering shall comprise everything relating to the engi- 

3 neering material and personnel, and that he shall be a mem- 

4 ber of every naval board concerning the policy of the Navy. 




6 the President according to the provisions of section 

7 hundred and seventy -nine of the Revised Statutes, perf 

8 the duties of such chief of bureau until his success 

9 appointed or such absence or sickness shall cease. 



11 engineering shall, under the direction of the chief of bu: 

12 of engineering, consist of designing and preparing the p 

13 and specifications of all new machinery. He shall also 1 

14 direct charge of all experimental research in connection ' 

15 matters relating to the marine, electrical, and mechai 

16 engineering sciences under the cognizance of the burea 

17 engineering. At least once every two years he shall 

18 those technological schools which shall have establish^ 

19 course of engineering satisfactory to the Secretary of 

20 Navy, and where an officer of the Engineer Corps of 

21 Navy is detailed ; he shall make such reports as will s 

22 their usefulness an d efficiency to the Naval service. He s 

23 be a member of the speed-trial boards, which shall rec 

24 mend whether vessels built by private firms shall be acce] 
26 by the Government. He shall prepare such forms and be 

26 of instruction as will aid the officers of the Engineer C< 

27 In the more efficient performance of their duties. He s 
H alio perform such duties as may be assigned him by 
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That the duties of the senior inspector-general of n 




meral of naval engineering. 
. 6. That the junior inspector-general of naval e 
'1 be detailed as assistant to the chief of burea 



4 of naval engineering shall be, under the direction of the chief 

5 of bureau of engineering, as follows : He shall have the gen- 

6 eral supervision of all construction and repairs under cogni- 

7 zance of the bureau of engineering. He shall have charge 

8 of the selection of the various auxiliary mechanical appli- 

9 ances required for naval purposes which are not designed 
.0 by the bureau of engineering, and shall make such experi- 
.1 ments from time to time as will secure for the naval service 
2 the highest types of such machines for installation aboard 
.3 our warships. He shall make periodic visits to the several 
A industrial plants where such machines for naval purposes 
l5 can be built, and shall also visit modern merchant vessels. 
Jj He shall submit detailed reports to the director-general of 
L7 naval engineering in regard to the efficiency of the various 
[8 types of such machinery and as to the best manner of their 
19 installation. Under his direction there shall be prepared 

10 monographs upon subjects relating to the naval engineering 

21 profession, which shall be furnished free of cost to all 

22 students who are pursuing a course of engineering which 

23 shall fit them for appointment as engineer cadets. 

1 Sec. 6. That every officer of the Engineer Corps shall 

2 be required, before promotion to the next higher grade, to 

3 pass the examination now provided for by section fourteen 

4 hundred and ninety-three of the Revised Statutes. All 

5 except those who served in the civil war shall also be 

6 required, before promotion to the next higher gi idAi to pass 



8 dred and ninety-six of the Revised Statutes, as amended 

9 the following section 

1 Sec. 7. That section fourteen hundred and ninety 

2 Revised Statutes, be, and is hereby, amended by the a 

3 tion of the following proviso : 

4 Provided^ That the aforesaid board shall be comp( 
6 of officers of the same corps as that of the officer to 

6 examined, and that no records than those which .may b( 

7 file in the Navy Department from commanders in cli 

8 commanding officers, and senior officers of the same cc 

9 as that of the officer being examined shall be accei^ted 

10 evidence in determining his mental and professional qi: 

11 fications" 

1 Sec. 8. That the title Bureau of Steam Engineer 

2 of the Navy Department" is hereby changed to ''Bureai 

3 Engineering of the Department of the Navy/' and it si 

4 have charge of all that relates to the designing, buildi 

5 installation, fitting out, repairing, and management of 

6 main and auxiliary steam, hydraulic, pneumatic, elec 

7 and other machinery and their appurtenaaces used on I o 

8 of naval vessels, not including gun carriages, torpedo 

9 torpedo tubes and fittings. 

10 That the bureau of engineering shall hereafter h, 

11 control of alt matters relating to the inspection and tests 

12 steel material used in the construction of vessels of war, i 
13. of all matters relating to the purchase, inspection, charac 
UlitJWd quality of coal, and of all other kinds of fuel to V' 



for all naval purposes; and that all tests of such fuel shall 
be made under the direction of the bureau of engineering. 

Sec. 9. That all boards for the examination, inspection 
or survey of machinery, engineering material, tools and 
supplies, or contract therefor, under the cognizance of the 
bureau of engineering, shall, when practicable, be composed 
exclusively of ofiftcers of the Engineer Corps. 

Sec. 10. That the senior engineer ofiftcer attached to a 
vessel of the Navy in commission shall command the engi- 
neers' division and shall be directly responsible to the com- 
manding officer for the preservation and efficient working 
of all machinery and appliances under the cognizance of the 
bureau of engineering ; for the discipline, instruction and 
training of the enlisted men of the engineers' division; and, 
in general, for the execution of all details of duty in con- 
nection with the engineering department of the vessel. He 
shall have no authority independent of the commanding 
officer, and in the performance of his duty shall be regarded 
as executing the orders of the commanding officer. The 
officer on duty in the engineering department shall be 
regarded as the representative of the commanding officer 
so far as the duties of the department are concerned, but he 
shall at all times be subject to the orders of the senior 
engineer. 

Sec. 11. That officers of the Engineer Corps of the 
N^avy shall, after January first, eighteen hundred and 

'nfttv-RAVAn. hft nlao.Ad on thft rAtirftd lisf. iftn thAv AmvA 



at the age of sixty years, and officers so retired shall receive 
seventy-five per centum of the sea pay to which they are 
entitled at the date of such retirement as established by 
existing law. 

Any officer of the Navy who has served or shall have 
served faithfully thirty years may, upon his own applica- 
tion and in the discretion of the President, be retired from 
active service and placed upon the retired Ust with three- 
quarters of the sea pay of his grade, and any officer below 
the rank of commodore who has served or shall have served 
honorably thirty-five years may, upon his own application 
and in the discretion of the President, be retired from active 
service and placed upon the retired list of the Navy with 
the rank and retired pay of the next higher grade. 

Sec. 12. That each Senator of the United States and 
each Delegate of the House of Representatives shall nomi- 
nate candidates for appointment as engineer cadets at the 
United States Naval Academy in the same manner and 
under the same regulations as now goveru the nomination 
and appointment of naval cadets by Members and Delegates 
' of the House of Representatives. 

That the President shall appoint one engineer cadet 
from the District of Columbia and three at large, as he now 
appoints naval cadets. 

Until the number of officers of the Engineer Corps 
^''^gapvided f or in this Act is reached each Senator shall be 



14 at 0D6 and the same time, but after that number has been 

15 reached but one cadet at one and the same time. 

16 After the passage of this Act, at the date designated, 

17 the senior Senator from each State shall nominate a candi- 

18 date for appointment as engineer at the United States 

19 Naval Academy. At the same time in the following year 

20 the junior Senator from each State shall nominate a candi- 

21 date for appointment as engineer cadet at the United States 

22 Naval Academy, and any vacancy in the preceding year's 

23 appointments shall be filled by the Senator who made the 

24 original nomination, or by his successor. The third year 

25 the senior Senators shall make their second nominations, 

26 and the fourth year the junior Senators shall make their 

27 second nominations, and thereafter whenever a vacancy 

28 occurs until the number of officers in the Engineer Corps 

29 has reached the limit fixed in this Act, when each Senator 

30 will be entitled to but one cadet pursuing the course at any 

31 one time. 

32 The Presidential appointments, one from the District 

33 of Columbia and three at large, four in all, and the nomi- 

34 nations by the delegates shall be made one each year, in 

35 each case until the positions are filled, and thereafter when- 

36 ever a vacancy occurs. The Secretary of the Navy shall 

37 designate the order in which the delegates from the Terri- 

38 tories shall nominate their candidates. A vacancy in the 
-^v^ove Presidential and delegate appointments occurring 



41 yearly appointments next following, in addition to the o 

42 inal appointments of that year. 

43 From the passage of this Act until the class i 

44 appointed under its provisions shall enter its fourth y 

45 appointments shall be made to the engineer division of 

46 first class of naval cadets at the United States 

47 Academy according to the laws in force governing s 

48 appointments previous to the passage of this Act, ex( 

49 that volunteers only shall be so appointed. 

1 Sec. 13. That graduates of technological schools of 

2 United States whose course of instruction in mechan 

3 engineering may be considered satisfactory by the direc 

4 general of naval engineering, and approved by the Secret 

5 of the Navy, may be eligible for appointment as engir 

6 cadets in the Engineer Corps of the Navy. 

7 That the appointment of engineer cadets in the Ei 

8 neer Corps of the Navy shall be made from the engir 

9 cadets of the United States Naval Academy at the en( 

10 the four years' course, and from the graduates of the bef< 

11 mentioned technological schools. 

12 That on the thirteenth day of June after the pa-j^ 

13 of this Act, and yearly on the same dale and until 
Pl4 number of commissioned officers allowed by this Act 

5hed the number of engineer cadets appointee 
Deer Corps of the Navy shall be thii ty plus 
occurring in the Engineer Corps c 




9 nnmber of commissioned officers herein provided for has 

X) been reached the number of appointments made on the 

!1 thirtieth of Jnne of each year shall be double the number of 

a vacancies occurring in the. lowest grade of commissioned 

3 officers in the Engineer Corps of the Navy during the year 

!1 then ending. 

5 Until the total number of officers in the Ctorps provided 

6 for by this Act is reached, the number of graduates of tech- 
17 nological schools appointed engineer cadets, as above pro- 
8 vided, is to be equal to forty, less the number appointed from 
19 the United States Naval Academy, and after this limit is 

reached to be equal to the excess of the existing vacancies 

1 over the number of engineer cadets of the engineer cadets 
t2 of the United States Naval Academy available each year. 

3 All applications for appointments from civil life must 

4 be made to the Secretary of the Navy on ftr before the first 

5 day of June of each year. Such candidates mtist not be 

6 less than nineteen nor more than twenty -four years of age, 

7 and before appointment must undergo a physical examina- 

8 tion before a board of medical officers of the Navy, and must 

9 possess the physical qualifications required of naval cadets. 

1 Sec. 14. That the engineer cadets appointed in the 

2 Engineer Corps of the Navy shall be assigned to cruising 

3 ships for one year, and at the end of that year shall be 

^ )r one year to the various working navy-yards or 
tific post graduate schools as niay be i8la|i>Iiiihed 



7 as may be recommended by the director-general of na 

8 engineering and approved by the Secretary of the Navy. 

9 the conclusion of this two years' service they shall undei 

10 a physical examination before a board of medical officers 

11 the Navy and a professional examination at the Uni 

12 States Naval Academy as now prescribed by regulation, s 

13 from those who pass, and in the order of merit as shown 

14 that examination, shall be commissioned as engineer offic 

15 to fill vacancies in the lowest grade of commissioned offic 

16 of the Engineer Corps of the Navy : Provided, That at le 

17 one-half of such vacancies shall be filled by graduates of 

18 United States Naval Academy : And provided further^ T] 

19 after the number of commissioned officers allowed by t 

20 Act has been reached, the number of officers so commissioi 

21 in the lowest grade of the Engineer Corps shall be equal 

22 the number of vacancies occurring in the Engineer Corps 

23 the Navy. Those engineer cadets who have successfu 

24 passed the examination but who do not receive cc 

25 missions shall be honorably discharged from the na 

26 service and shall receive one year's pay, as now provided 

27 law. If the number of vacancies in any year is greater th 

28 the number of engineer cadets who have successfully pasj 

29 the required examination, the surplus vacancies shall 

30 filled from the successful engineer cadets of the followi 

31 years, as they become available. 

32 Any enlisted man who has served three years in 1 



34 twenty-five years of age, shall have an opportunity to com- 

35 pete with the engineer cadets for commission in the Engi- 

36 neer Corps of the Navy. He shall be commissioned as 

37 assistant engineer, if his order of merit at such examination 

38 shall entitle him to such commission. 

39 The pay of engineer cadets shall be the same as that 

40 now provided by law for naval cadets, except that they shall 

41 receive the rate of pay known as sea-pay " during the time 

42 they are under instruction at the navy-yards and scientific 

43 post-graduate schools as above provided for. 

44 That upon application to, and approved by, the Secre- 

45 tary of the Navy, an officer of the Engineer Corps shall be 

46 detailed to each technological school or college mentioned 

47 above, as professor of naval engineeriug, and that the num- 

48 ber of officers now authorized by law for such purposes is 

49 hereby increased to permit such detail. 

1 Sec. 15. That in order to promote the study of marine 

2 engineering as contemplated in the previous sections, the 

3 bureau of engineering is hereby empowered to loan, under 

4 conditions imposed by the Secretary of the Navy, to such 

5 scientific institutions as may establish the course of study 

6 herein provided for, and shall give the Navy a corps of 

7 trained men as a naval engineering reserve, such models, 

8 plans and machinery as can be spared without detriment 

9 to the naval service. 

1 Sec. 16. That sections fourteen hundred and eighty- 



3 Statutes of the United States be amended so as to read 

4 follows : 

5 "Sec. 1484. Officers of the staff corps of the Na 

6 graduated at the Naval Academy shall take precedence 

7 their several corps and in their several grades, and sh 

8 take rank with officers of the line of the Navy, accordi 

9 to the dates borne by the diplomas or certificates aware 

10 to them at the completion of the course of study at 1 

11 Naval Academy before performing service afloat in otl 

12 than practice ships, and according to their relative p 

13 ficiency at such dates, as shown by the ratio which 1 

14 merit mark obtained by each graduate bears to the ma 

15 mum obtainable mark, and officers who have been lawfu 
IH advanced or lost numbers on the Navy Register shall 
17 . considered to have gained or lost rank accordingly.'' 

1 Sec. 17. That officers of the Corps of Naval Engine^ 

2 shall not be entitled by virtue of their rank to command 

3 the line or in other staff corps, except when assigned 

4 sach command or duty by competent authority. 
Sm 18. That every commissioned officer of the Er 

neer Corps of the Navy who shall have a regular or sup 
yiaotj y^llf/^ in the engine room shall be a ward-room offic 
That the sum of seven hundred and fifty c 
appropriated to engrave a plate for print] 
ons, which shall be furnished the offic 
J affected by this Act. 





3 imisaO the naval cadets of the eogiiieerdiTiEBOii who have 

3 completed the course of stody at the Naval Academy, and 

4 iriio are now performing doty at sea or elsewhere, shall be 

5 ordered to Annapolis at the earliest pracdcahle day for the 

6 final examirations preliminary to promotion, and upon 

7 passing: the several examinations satisfactorily^ as required 
9 by the Academic Board, shall be commissioned by the 

9 Pnesident as ensigns of the corps. 

1 Sec. 21. That for the parpt^se of providing a suitable 

2 place whew engineering experiments may be carried on to 

3 the bei>r advantage the naval station at Xew Ijondon, Con- 

4 iieeti<rut. shalv be placed in the charge of the chief of the 

5 boreau ox engineering in the Pepartment of tiie Navy, who 

6 shalL under the Secretary of the Xavy. condaci sach expert- 

7 mt»its and make such reisearches as may be neoeesary or 
S expedieur for the be^i interee^ of the naval service. That 
i> there shall aI;so be ec>tablisheil at this station^ which shall 

10 be calW the Uuiced States naval e^qpnimait station, a 

11 p<^t^ravhii4ie cvnir^ for engineer offii»ts oC the Navy 
l:i auvl Kevemie-Mivriue Serviv>^. un«ier sachiuloaas niay be 
1$ appixnevl by the Sev^retary oi the ifavy* 

14 That tho :^um of dv^ thou;$ami li^^Qam^Qr so mndi 
1 ot' ma> be u^^^^s^y. bs^ hereby affnipriatod, in 
Ibe re^ar apprepriadon mv aaia for fhc 
:^ew U>iblot)u O I oanrf into 




2 Corps of the Navy shall be the same as that for the lii 

3 grade for grade : Provided^ That the pay of a commode 

4 on shore duty shall be four thousand five hundred dollai 

5 on leave or waiting orders, three thousand six hundred d 

6 lars ; that the pay of a captain on shore duty shall be fo 

7 thousand dollars; on leave or waiting orders, three the 

8 sand three hundred dollars ; that the pay of a command 

9 shall be, at sea, four thousand dollars ; on shore duty, thi 

10 thousand five hundred dollars; on leave or waiting orde 

11 three thousand dollars, and that the pay of no ofi&cer w' 

12 served in the civil war shall be reduced by this Act. 

1 Sec 23. That all laws or parts thereof now in foi 

2 inconsistent with the provisions of this Act are here 

3 repealed. 
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Wasiiixgtox, D. C, February 15, IS90. 

It is believed that some oolle^^ea and other institutions of educati«)n 
have 8up])orted the Bills pending before Congress, H. R. No. .'JOIS and 
S. No. 735, under a complete misapprehension of the results which 
would follow the enactment into law of those measures. 

Your attention is invited to the accompanying argument in relation to 
these projects of law. 

No measure for the benefit of education at large should be joined to 
one designed to advance the fortunes of individuals or of any body of 
men ; and much less should it be used to urge through Congress a law 
affecting the fundamental organization of the Navy. 

The undersigned respectfully urge a reconeidenition of any sui)port of 
the mixed Bills referred to above, which are drawn neither in tlie 
interests of colleges nor to secure increased efficiency in tlie Navy ; and 
in this request we represent the views of more than seven hundrcil and 
fifteen officers, or more than fifty-eight per cerUum of tlie whole number 
of commissioned officers of the active list of the Navy. 

Ver>' respectfully, 

E. 0. MATTHEWS, Commodore, U. S. Navy; 
GEO. C. REMEY, Captain, U. S. Navy ; 
P. H. COOPER, Captain, U. S. Navy ; 
P. F. HARRINGTON, Captain, U. S. Navy ; 

C. D. SIGSBEE, Commander, U. S. Navy ; 

B. P. LAMBERTON, Commander, V. S. Navy; 
ASA WALKER, Commander, U. S. Navy ; 
B. F. TILLEY, Lieut. Commander, U. S. Navy ; 
E. H. C. LEUTZE, Lieut. Commander, U. S. Navy ; 
ANDREW DUNLAP, Lieut. Commander, L'.S. Navy; 

D. H. MAHAN, Lieutenant, U. S. Navy ; 
ALEX. McCRACKIN, Lieutenant, U. S. Navy ; 
W. KILBURN, Lieutenant, U. S. Navy ; 

Com/nitiee of tlie Naval Ai/oocUi/u. 



From the Engineer Officer's point of vieWy it is probable 
that this Bill would be unobjectionable, but it is doubtful whether 
the change would in the end benefit either the class or the Navy 
at large'' — ^Thk Stkam Navy of England. 
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The Naval Association presents the following reasons 
against the enactment into law of the Bill H. R. No. 3618 
(Senate No. 735) : 

1. This measure is designed to increase the importance of 
the Engineer Corps of the Navy, and to effect that object the 
scheme provides as follows : 

(a) The abolition of the titles of the Engineer Corps, and 
substitution of the titles of the Line Corps. 

(b) An increase in the number of commiesioned Engi- 
neers allowed by law from 195 to 303. 

(c) An extensive change in the administration of the 
Navy Department and in the distribution of duties among 
the Bureaus of the Department. 

(d) An extensive transfer to the Engineer Corps of duties 
now performed by officers of other branches of the Navy. 

(e) A vital change in the system of organization and dis- 
cipline of war vessels. 

(/) A large increase in the number of Naval Cadets at 
the Naval Academy. 

(g) The establishment in technological schools and col- 
leges of a course of naval engineering, and the assignment 
of Engineer Officers to such schools and colleges to serve as 
professors. 

(h) The establishment of a naval experiment station, 
under the control of Engineers. 

(i) Minor provisions, changes in pursuance of the same 
general object. 

Note.— H. R. Bill 3618 differs from Senate Bill 735 in 
Sections 8, 10, 11, 14, 16, and 22. These differences are in 
important details, but the general scheme is the same in 
both bills. H. R. Bill 3618 is printed as an Appendix to this 
argument, and the above-mentioned differences are shown. 

7 
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2. Increase in number of Engineers and cost thereof. 

Section 1 provides for 108 more commissioned Engineer 
officers than now allowed by law. The increase of pay for 
the active list of tlie Engineer Corps, under Section 1, over 
the pay of the present Corps, would be, in accordance with 
Section 22 of II. R. No. JU)18, approximately two liundred 
and forty-five thousand dollars ($245,000) per annum. 

3. Is an increase in number of Engineers necessary ? 

Does the Navy need 108 more Engineers? The Navy 
Register for January 1, 189G, shows that there are on board 
of vessels now in commission which would be in commission 
in time of war — that is, on sea duty — 

26 of the 70 Chief Engineers, or 37 per cent. 

32 " 66 Passed Assistant Engineers, or 48 per cent. 

26 " " 37 Assistant Engineers, or 70 per cent. 

84 " " 173 Engineers of all grades, or 49 per cent. 

The Engineer officers attached to the " Wabash,^' " Ver- 
mont,'' " Richmond," Franklin," Lancaster," " Essex," 
" Alliance," " Enterprise," " Marion," " Adams," " Alert," 
"Yantic," Monocacy," "Thetis," Pinta," "Fern" and 
"Albatross" are available for sea duty in time of war, as 
those vessels would not then be in commission or require 
Engineer officers. We have, therefore, 44 Chief Engineers, 
34 Passed Assistant Engineers, and 11 Assistant Engineers 
on shore duty or on board the v(\ssels named above, as a re- 
serve for time of war, when their phices on shore would be 
filled by Engineers from the retired list. There are, be- 
sides, 25 Naval Cadets of the Engineer Division, who have 
graduated from the Naval Academy and are now on sea 
service, and who are considered, by Section 20 of the }V\\\^ 
suitable for commissioned Engineers. The aggri^gate is 114 
now in reserve. 
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Taking all the vessels built and authorized by Congress, 
suitable for war service, but not now in commission, and 
assigning to them Engineer officers, would require 105. The 
number of Engineer officers assigned to our war vessels is 
the same as in the British Navy and more than in other 
great foreign navies. 

During the three years following June 30, 1896, there 
will be graduated from the Naval Academy four classes of 
Naval Cadets for Engineer duties, containing about 12 in 
each class. 

Any desired number of Assistant Engineers will be avail- 
able in time of war from merchant steamers put out of 
service. The Coast Survey, the Lighthouse Service and 
the Revenue Marine could supply competent Engineers for 
war service. 

It must be remembered also that the Navy possesses a 
large body of Machinists who now, under the supervision of 
the Engineers, run the engines and boilers of all our war 
vessels. 

The total number of Engineers required for the Navy on 
a war basis is within the number (195) now allowed by 
law. H. R. Bill No. 5215 (S. No. 1797) proposes to increase 
the number to 225, which would create an ample reserve of 
these officers. 

4. Proportion of Engineers to number of war ships. 

As less than 50 per cent, of the commissioned Engineer 
officers of the Navy are now employed in seagoing war 
vessels, it is not only necessary to inquire why more than a 
hundred more are asked for, but also what are their appro- 
priate duties on board ship. It need hardly be pointed out 
that their first duty is to take care of and work the engines 
and boilers of war vessels. 
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The principal navies have the numbers of Engineers 
shown in the following table : 



Country. 



I Numbcrof 
Shiiw. 



France 

Germany 

Austria 

Kussia 

England 

Italy 

United States (present law)... 
United States (proposed by 
Bill) 



2:57 
77 
48 
131 
333 
99 
75 

75 



NumlHir of En- 
gineer ofllcera. 



220 
74 
81 
235 
710 
204 
195 



Proportion of En- 
gineer ofllcors to 
each Ship. 



0.93 

0. 96 

1. ()9 
1.79 
2.15 
2.16 
2.60 



303 



4.00 



The proprosed increase of commissioned Engineers in our 
Navy is in direct contrast to the practice of foreign navies, 
which have gradually decreased the proportion of com- 
missioned Engineers and increased the number of engine- 
room artificers, or machinists, who attend to the prac- 
tical running of the machinery, under the general 
supervision of the educated commissioned Engineers. In 
the British Navy, notwithstanding the great increase in the 
number of steam vessels, the number of commissioned En- 
gineers has decreased from 1,418 in ISih] to TIG at present, 
wliile the engine-room artificcjrs have increased in number 
from 90 in 1808, when they were first allowed, to more than 
1,500. The otlier great naval powers are opposed to hav- 
ing any commissioned Enginec^r ofiiciu-s on board ship, and 
the junior ones are promoted from the warrant officers of 
tlie Engineer branch, a system which works in the direction 
of great practical efficiency in the subordinate stations of 
that branch. So we find that, excepting in the British Navy, 
there are few officers of higher rank than Lieutenant in the 
Engineer Branch of foreign Navies. The l^ill proposes 103 
of the three higher grades and 200 of the lower grades^ 
which is out of proportion to the relative essential duties 
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a few more steam cylinders make very little difference one> 
way or the other. In point of fact, we have never yet seen or 
heard an attempt made to prove that the engineers of the mer- 
cantile marine did not know all that need be known about 
the management and care of marine engines and boilers. 
Now it is no disparagement to say that we do not suppose 
there are more than half a dozen chief Engineers afloat at^ 
this moment who could pass an Admirality examination. 
We shall go further, and say that just the same statement, 
holds good of the superintending Engineers of our mercan- 
tile fleets. Yet we have only to look at the position of our 
mercantile steam navy to-day to see how admirably the ex- 
isting system has worked. The Admiralty, for some reason, 
the nature of which we quite fail to understand, has gone 
in for science in the wrong place ; and, finding that com- 
paratively high mathematics and a great deal of science did 
not, after all, qualify a man to take charge of very costly 
machinery, were driven to establish the class known as en-^ 
gine-room artificers ; and it is very commonly reported that 
the artificers really do the work, and that the Engineers are 
superfluous. Of course this is not all true, but we are dis- 
posed to believe that there is a great deal of truth in it. 

" It must be clearly understood that we are not in anyway 
depreciating the merits or the abilities of the Engineers of the- 
Royal Navy. On the contrary, our contention is that as far 
as can be seen they are a great deal too good for their work. 
What would be thought, for example, of a railway company 
which insisted that all its engine drivers must not only be 
skilled mechanics, but well up in the calculus and 
thoroughly versed in thermodynamics as well, or to put the 
matter closer, what would be thought of the board of trade 
if it substituted examinations based on the education of the 
Admirality type for that now used in passing chief Engineers? 
That a high scientific education may be a very good thing no 
one — we, ourselves, least of all — disputes. But there is a 
})lace for everything ; and an engine-room is not the place 
in which scientific attainments are of any real value. That 
there ought to be in the Navy a few Engineers of eminent 
attainments we are certain, because such men would have- 
amj)le scope for the exercise of their powers in designing. 
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machinery, preparing specifications, or dealing with specifi- 
cations and proposals made by contractors for engines and 
boilers, etc. But their place would be on shore at our prin- 
<5ipal dockyards. They would fill, in short, much the same 
position as that occupied by the superintending engineers 
of the mercantile marine. As for manning the engine rooms 
of the Navy, there would be no difficulty about that, if only 
the Lords of the Admiralty would abandon the highly 
scientific theory and rest content with the attainments 
which have satisfied every demand of the mercantile 
marine. No shadow of proof has ever been vouchsafed 
that this educational system of the Admiralty is the best, or 
nearly the best, for the end in view. It remains to be seen 
now if any of the Admiralty Engineers can show that they 
have not, to all intents and purposes, wasted their time in 
^acquiring information that they have no opportunity of 
utilizing in any way. Half the discontent which exists 
^mong Engineers in the Navy is due to the fact that the 
men eat their hearts out, feeling as they do, that their edu- 
cation has as far as possible unfitted them for the life they 
are driven to lead. They have been educated for one level 
and are compelled to live at another." 

Some years before Sir Thomas Brassey, of the highest 
authority on naval organization, had said in the House of 
Commons : 

It remained to be considered whether the appointment 
and professional instruction of the Engineers of the Navy 
left anything to be desired. It seemed to him that too 
many highly educated men were employed in the engine- 
Tooms of our men-of-war. Skilled mechanics would per- 
form the duties as well, if not better, and they would not 
feel the social disadvantages of the junior grades of Engi- 
neer officers nor the same discontent at the want of promo- 
tion. 

* * * 5|£ :|e 5|£ 

Engine-room artificers (machinists) have become more 
and more essential on board ships fitted with the complica- 
ted appliances introduced into the later ironclads. They 
ought to be operative mechanics of the highest class. 
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A certain proportion of the appointments (to machinis^sy 
should be given to individuals coming with satisfactory 
recommendations from the great engine makers." 

6. System in the United States Navy. 

The views quoted lie at the base of the organization of our 
own engineer force, and we now have a valuable body of 
machinists who run the engines and boilers of our ships^ 
under the supervision of the Engineer officers. The Navy 
does not need a greatly enlarged force of the latter, but th& 
number and condition of the Machinists should be increased 
and improved. 

In the British navy vessels of heavy tonnage have oa 
board one Chief Engineer, one Engineer, 3 Assistant Engi* 
neers, 2 Chief Engine-room Artificers, 11 Engine-room Ar- 
tificers, and 6 Stoker Mechanics. In flag ships, one or two 
more Engineers are on board for fleet duties. 

In our skips, like the " Indiana " and " Texas," there are one 
Chief Engineer, 2 Passed Assistant Engineers, 2 Assistants 
Engineers, 8 Machinists, 2 Boiler-makers, 2 Coppersmiths 
and one Blacksmith. In our smaller vessels we have more- 
educated Engineer officers than in similar vessels in any^ 
foreign Navy. 

An additional number of commissioned officers oh board 
ship, as this Bill proposes, means, too, an additional amount 
of space for officers' quarters, and yet the economy of space 
for the large crews of our new war vessels is one of the most 
troublesome points in designing those vessels. 

7. Increase of rank and pay for the Bureau Chiefis. 

Section 1 requires an additional expenditure of eleven 
thousand dollars ($11,000) for the Chief of the Bureau of 
Engineering and two Assistants. It provides for a Chief of 
the Bureau of Engineering with the rank of Rear Admiral 
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and two inspectors-general of naval engineering of the rank 
of Commodore, who, by Sections 4 and 5, are to be assistants 
to the Chief of the Bureau. It is not claimed that the pres- 
ent rank is insuflBcient to enable the Chief of the Bureau to 
perform efficiently all his duties and to insure him the 
respect due to his position. There is neither reason nor 
need of establishing such high rank in the person of any 
assistant and its possession would lead to many controver- 
sies. It is observed that by the proposed bill the title of the 
Bureau of Steam Engineering is changed to that of the 
Bureau of Engineering. The reason for the proposed 
change in the title of the Bureau is not apparent. The 
officers of the Engineer Corps are not Mining Engineers, nor 
Civil Engineers, nor Electrical Engineers, but Steam Engi- 
neers or Marine Engineers. 

By existing law, the Bureau of Navigation, the most im- 
portant one, has a Rear Admiral as Chief, and a Commander 
in the Navy as Assistant. All the other bureaus, seven in 
number, have Chiefs of the relative rank of Commodore. 
Two of them have assistants of the rank of Lieutenant Com- 
mander. Five bureaus have no assistants. The proposed 
law would give to one bureau three officers with more than 
treble the rank and pay now assigned to one and to dis- 
charge the duties now performed by one. By a similar 
provision for the other equally important bureaus, the Navy 
Department would have for Chiefs and Assistants of Bureaus 
eight Rear Admirals and sixteen Commodores. 

8. Proposed selection of Bureau Chiefs objectionable. 

Section 2 provides that the Chief of the Bureau and the 
two assistants shall be selected from officers not below the 
rank of Lieutenant-Commander. This would be unwise. 
Similar officers of other bureaus who are given the tempo- 
rary rank of Commodore, are by law, chosen from officers 
not below the rank of Commander. 
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9. Withdrawal of powers of the Secretary of the 
Navy. 

Section 3. The Chief of the Bureau of Engineering should 
be simply an accomplished steam engineer, and his duties 
have no relation to the policy of the Navy. The manda- 
tory clause assigning him to a naval board restricts the 
just powers of the Secretary of the Navy. No similar man- 
date exists as to any other officer of the Navy, and its action 
is contrary to the subordination which makes all officers 
subject to the orders of the Secretary of the Navy. If the 
Chief of one Bureau be made a permanent member of 
Boards, why should not the Chiefs of other important 
Bureaus be so appointed and all alike withdrawn from des- 
ignation or control by the Secretary of the Navy ? 

10. Creation of a second Bureau of Personnel. 

Sec. 3. The Bureau of Navigation now has charge of the 
promulgation and record of all orders of the Secretary of 
the Navy to officers and enlisted men and of all orders for 
the movements of ships. Its duties comprise also the enlist- 
ment and discharge of all enlisted persons and the record 
of their services, upon which, in part, depends their pen- 
sions. It has many other duties which, like those stated, 
have no legitimate connection with the Bureau of Steam 
Engineering, but are necessarily concentrated in the one 
office by which the Secretary of the Navy wields the Navy 
as a military weapon. The section would erect a second 
office to control a part of the personnel of the Navy, viz ': 
Engineer officers and enlisted men. There would be two 
offices from which orders would issue to the vessels of the 
Navy and to navy yards concerning the transfer of officers 
and men. There would be two offices of records of service, 
governing pensions, each with its own methods. This 
would be a distinct reversal of the policy of simplification 
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and concentration which is essential to efficiency in a naval 
■organization. A similar office would as reasonably be insti- 
tuted for the control of the Medical Corps, and another for 
the Paymasters' Corps, each under the appropriate Chief of 
Bureau. The disintegration of the Navy as an effective 
fighting organization would then be pretty complete. 

11. Extensive transfer of duties of other Bureaus. 

Section 3. The term " engineering material " is a compre- 
liensive one, and undoubtedly includes much that is now 
under the direction of other bureaus of the Navy Department. 
The section must be construed as directing the transfer to the 
Bureau of Engineering of the gun shop and the torpedo 
station now under the control of the Bureau of Ordnance ; 
of the dry docks, derricks, shears, railway tracks and cars, 
fire engines, reservoirs, tools, and other material now under 
the Bureau of Yards and Docks at the Navy Yards ; of the 
manufacture of ropes and chain cables, the installation and 
repair of all electric appliances on board ships, and other 
material now under the Bureau of Equipment ; of the cap- 
stans, windlasses, stearing gear, ventilating apparatus and 
other material for ships now under the Bureau of Construc- 
tion and Repair. The section would relieve the Secretary 
of the Navy of the duty now imposed upon him of distrib- 
uting the business of the Navy Department among the 
bureaus in such manner as he shall judge expedient and 
proper. The great gun shop, the manufacture of great 
guns and torpedoes, are certainly engineering works, involv- 
ing designing and the use of engineering material, and 
they, have been designed and perfected by Line officers. 
This is true also of the work and duties of officers of other 
branches of the Navy. The Bill seeks to draw all these 
things into the Bureau of Engineering, abolishing the 
principle of giving to officers of the Line a practical part in 
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the design, manufacture and inspection of the machinerjr 
which they use on board war vessels. 

12. Duties of Inspectors-General unnecessary. 

Section 4. It has been shown already (Sec. 1) that the ofl&- 
cer whose duties are prescribed herein is unnecessary. The 
duties are equally so. Such experiments in marine engi- 
neering as are desirable are now conducted by boards of 
officers appointed for the purpose. In electrical and me- 
chanical science and practice, the private establishments of 
our country lead the world and furnish the Navy with all 
the knowledge and material it needs. At present the Navy^ 
has but one Engineer employed as a college professor, and 
he is stationed at an Agricultural College without benefit to- 
the Navy. 

The provision that the officer shall be a member of the 
speed trial board of vessels, restricts the powers of the Secre- 
tary of the Navy. 

13. Extensive expansion of Duties of Bureau. 

*Section 5, lines 7 to 13, concentrates in the Bureau of 
Steam Engineering a great many duties which are now dis^ 
tributed by the Secretary of the Navy to other bureaus. It 
would put the Bureau of Steam Engineering practically in 
control of some part of every branch of the Navy. It com- 
prehends about every mechanical appliance used by officers 
of the Line on board ship ; as for example, apparatus for 
electric firing of guns, signal and search lights, navigating 
instruments, and not excepting a patent fog horn. 

*He shall have charge of the selection of the various auxiliary mechan 
ical appliances required for naval purposes which are not designed by the 
Bureau of Engineering, and shall make such experiments from time to 
time as will secure for the naval service the highest types of such machines 
for installation aboard our war ships. 
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14. Change in examination of oflBicers. 

Section 6. It is not apparent why oflBcers of the Engineer 
Corps who served in the civil war should be exempt from 
examinations to which the officers of other branches having 
similar war service are subjected. 

Section 7. The proviso would have the extraordinary 
effect of preventing the board from considering reports 
presented under regulations of the Navy Department, and 
of preventing the Navy Department from prescribing rules 
as to such reports. 

15. Proposed change in organization on board war 
vessels. 

Section 8 would transfer important duties on board ship 
to the Engineers and render necessary not only an increase 
of Engineers but a great enlargement of the Engineers' 
force. The hydraulic, pneumatic, and electric appliances 
are closely connected with the guns, gun mounts, and elec- 
tric lighting and signaling apparatus.. All these have been 
developed and brought to perfection under the Bureau of 
Ordnance, Bureau of Construction, and Bureau of Equip- 
ment, and they are worked by officers and men of the Line 
in handling the ship and her guns. These officers are the 
Watch and Gun Division officers, who are indispensable to 
the ship. The section would relieve them of these im- 
portant duties, to provide work for the increased force of 
Engineers demanded by Section 1. Since the Watch and 
Gun Division officers cannot be withdrawn from the ships, 
the result of the transfer of these duties would cause a 
greater number of officers for the same work than at 
present. It should be remembered that the instruction 
of officers of the Line in electricity, hydraulics, pneumatics 
and torpedoes, and practice in the machine shops at 
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the Naval Academy and torpedo school prepare them 
for handling these various types of machinery and appurte- 
nances by which the guns are used. The guns and gun 
mounts of the Navy have all been designed or approved and 
accepted by these officers, and they are in efficient control 
and management by these officers to-day. It may be said 
justly that the naval guns of the United States have no 
superiors in the world. Instead of transferring these duties, 
as suggested, the correct naval system of organization is to 
encDurage the oflBcers who fight the guns to study and 
master the machinery they must use. The Engineer 
oflBcers now control a very large part of a ship, wherein 
is installed the propelling machinery, which should engage 
all their attention. 

16. Transfer of duties of inspection and purchase. 

The inspection of material for new vessels is under the 
control of a board acting directly under the orders of the 
Secretary of the Navy. It provides an inspection by ofl&cers 
of several branches of the Navy, including Engineer oflScers, 
but not excluding others. In other words, the inspection is 
not solely by ofl&cers under the bureau which incorporates 
the material into the vessel, a system which is good in policy 
and has proved effective. There is no reason for relieving 
the inspectors of steel appointed by the Secretary of the 
Navy. 

The purchase of coal at home is now well done by con- 
tracts executed by the Bureau of Equipment. Abroad coal 
is bought for ships by the Paymaster, and after inspection 
and tests by the Engineers, under the direction of the Com- 
manding OflBcer. The transfer of these duties to the exclus- 
ive control of the Bureau of Engineering at home and the 
Chief Engineers of ships abroad, cannot improve the eifi- 
cienc^'^ of the Engineers nor the organization or effectiveness 
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of our war ships. It would withdraw from the Secretary of 
the Navy a part of his power of assigning the duties of the- 
Navy, and from the Commander of a ship abroad his control 
of the Paymaster and Chief Engineer in making purchases 
of coal. 

17. Further restriction of naval authority. 

Section 9 further restricts the powers of the Secretary of 
the Navy and of the Commanding Officers of fleets and war 
vessels. 

18. Change of titles (Sec. 1) and division of command 
(Sec. 10). A dangerous change of organization of the 
Navy. 

All commissions of officers of the Navy, whether of the 
Line or Staff", are identical in language in the following 
clause : 

* * * "And I do strictly require all officers, seamen 
and marines under his command to be obedient to his orders 
as — (rank here entered.)" * * * 

All the disciplinary authority required by the Engineer 
officer or any other officer, for the proper management of 
those under him, is vested in him by the commission which 
he holds, regardless of rank or title. Authority attaches to- 
the office and not to the title. In every department on 
board ship there is now, and always has been, complete or- 
ganization and discipline. If it had been otherwise, the 
condition of aff'airs in our engine-rooms since the days of the 
" Fulton," our first steam war vessel, would have been de- 
plorable. A lack of discipline does not exist, never has ex- 
isted and never could be tolerated for one moment in a war 
vessel of this or any other government. 

The present titles of naval officers not only show the offi- 
cial status and relation of individual officers to each other in 
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the same corps, but are distinctive as indicating the nature 
•of the duties they perform, which would not be the case were 
tliose titles changed as proposed. This statement applies 
with equal force to all corps of the Navy. In the merchant 
service it would be considered absurd for the Chief Engi- 
neers, Surgeons, or Pursers to demand the titles of the Cap- 
tains and Mates of those vessels in place of their own, and 
yet this is just what the Engineers of the Navy seek by 
Section 1 of this Bill. 

By authority of the Act of Congress approved March 3, 
1871 (Statutes at Large, Vol. 13, page 537), an aid or execu- 
tive of the Commanding OflScer of every war vessel is as- 
signed by the Secretary of the Navy. This aid or execu- 
tive is, whenever practicable, next in rank to the Command- 
ing Officer. He has no independent authority as such aid. 
His duty is to convey the orders of the Commanding Officer 
to all officers and men and to assist the Commanding Officer 
in executing all orders. In case of the absence, illness, or 
death of the Commanding Officer, the aid or executive, as 
the senior Line officer present for duty, becomes the Com- 
manding Officer. 

The Lieutenants on board a war vessel keep watch on 
deck and represent the Commanding Officer, when he is not 
on deck, in directing the movements of the vessel. In 
emergency or for any proper reason, he may ring the bell 
for the engines to stop, or call through the voice tubes an 
order to back the engines, and that order must be obeyed 
by the Engineer in the engine-room, even though he be 
senior in rank to the officer issuing the order. The law 
says that the order shall be regarded as emanating from the 
Commanding Officer. It seems hardly necessary to explain 
further the essential nature of the duties of the executive offi- 
cer and officer of the deck, as representative of the Command- 
ing Officer, and the paramount importance of investing them 
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-with sufficient authority to carry out the orders of the Com- 
manding Officer. These officers are common to all war 
ships, and, indeed, under other titles, to all merchant ves- 
sels. So also the titles provided by existing law are similar 
to those in all marine services. No vessel has more than 
one Captain nor more than one Chief Engineer, but in all 
vessels titles indicate the duties of officers. This appropriate 
custom should have the continued sanction of law. If the 
titles of Line officers (of the Executive branch) be given to 
Engineer officers, they must be conferred also on other Staff 
officers ; then in time of war when Staff officers of the rank 
of Captain are detailed for sea duty, we would have as many 
as five Captains on board of a flag ship. From the simi- 
larity of uniform, these Captains could not be distinguished 
except by inquiring of which part of the ship each is Cap- 
tain. 

Section 10 strikes at the root of all discipline on board 
ship. Its indefiniteness is misleading, but it is clear that as 
the Engineer officers have full authority to secure the execu- 
tion of such orders and directions as they may give for the 
proper management of their department, the command which 
they desire over the force under them is exclusive command. 
This would practically give each ship more than one Com- 
manding Officer, and the disastrous effect upon the disci- 
pline must be obvious to every one. 

The present laws of the Navy give to the Commanding 
Officer of a vessel supreme command, and in him only lies 
the power of investigating offenses and inflicting punish- 
ments. The violation of any legal order given by an Engi- 
neer Officer in his own department is punished in the same 
manner as if given by the Commanding Officer himself, for, 
by law, all orders originate with him, and he only is responsi- 
ble for the discipline and condition of the ship in every de- 
partment. If his right and duty be taken from him in the 
least degree, responsibility is divided, and confusion results. 
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The section would make the senior Engineer ofl&cer of a? 
ship responsible for the discipline, instruction and training 
of the enlisted men of the Engineers' division. The Com- 
manding OflBcer now has that responsibility. 

Under the orders of the Secretary of the Navy, enlisted 
*^ men of the Engineers' force are now instructed at suitable 

times by the Lieutenants in charge of gun divisions in the 
^ use of boats and in handling the guns, rifles and revolvers, 

^ and by the officer of the powder division in handling pow- 

der, and by the Surgeon in use of tourniquets and aids for 
wounded. The section would give the senior Engineer 
charge of these varied instructions, which would be mani- 
festly wrong. 

The object of the section comprises also a release of Engi- 
neer officers and men of their division from any orders of 
I. the executive officer or, officer of the deck, in carrying out 

the directions of the Commanding Officer. This is the 
kernel of the section. There is to be another aid or 
executive of the Commanding Officer for the Engineer de- 
partment, and another officer in the engine-room junior 
to the Chief Engineer, who is to be the representative 
of the Commanding Officer in the engine-room, as the 
officer of the deck is in another part of the ship. The 
officer of the deck has now control, in the absence of 
the Commanding Officer from the deck, of the entire 
ship. He can now order the Engineer to close the 
oollLaion doors or to Itart the fire pumps and turn 
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The Executive oflBcer now submits a record daily of all 
roatters connected with the crew, their leaves, conduct, 
messes, etc., and he arranges the details of all expeditions 
to leave the ship on naval service, and performs many 
duties of organization under the general directions of the 
Commanding Officer. Section 10 would divide these duties 
and make a second military organization comprising the 
Engineers' force. It is not possible that under such a system 
there could be that unity of arrangement and concentration 
of purpose and direction which is essential to all military 
plans in a vessel of war. And if there be such a division 
of authority and system for the Engineers' force, it must be, 
applied also to the Surgeon's force and the Paymaster's 
force. The section is the correlative for war vessels of the 
system provided by section 3 for the Engineers on shore. 
The two sections would form for the Engineer Corps a lit- 
tle Navy of its own, largely independent of other parts of 
the Navy. 

Section 17 goes further and contemplates that Engineer 
officers may command in other corps of the Navy. 

These sections are full of danger to the efficiency of the 
Navy. By law, only officers of the Line, or Executive 
branch, can exercise military command. It is absolutely 
essential and inevitable that the military should dominate 
all functions on board of a war vessel, but aboye all the 
fighting and motive powers of the vessel. See The Influ-. 
ence of Sea Power on History — Mahan, pages 127 to 129. 

The conclusion of the Committee on Naval AflFairs of the 
last Congress on their investigation of this subject is stated 
in House of Representatives Report No. 1573, Fifty-third 
Congress, third session, page 12. Again, on page 18 of that 
report, it is said : 

"It is thought best that the present military organization 
should not be changed, for it must be remembered that the 
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authority of the Commanding Officer of a man-of-war is, 
and should be, supreme on board of his ship. There must 
be no conflict of authority here, and in order to carry out 
the military duty incident to the naval service, his author- 
ity, when not present in person, must be delegated to some 
subordinate, who shall be responsible to him for the safety 
and discipline of the ship." 

This discussion is closed with the following quotation 
from the views of a distinguished Engineer officer of the 
British Navy, as follows : 

" Some Engineer officers advocate that all the members 
of the class should be made executive officers (correspond- 
ing to Line officers in our Navy). From the Engineer 
officers' point of view, it is probable that this would be 
unobjectionable, but it is doubtful whether the change 
would, in the end, benefit either the class or the Navy at 
large. There is much sentimental talk indulged in on this 
subject, such* as, e. g.^ that civil officers, having no executive 
authority, cannot legally maintain the discipline of any 
department of which they have charge; also, that the 
youngest midshipman can give an order to the most senior 
fleet Engineer, which the latter would be bound to obey, 
and such like. Now, any one with practical experience 
in the Navy, must know that there is no force in these 
arguments, and that any grievances on these grounds are 
non-existent. It is absolutely necessary that the senior ex- 
ecutive officer should be in supreme command. • Anything 
in the nature of a divided command cannot but result in 
confusion, and would seriously impair the good order and 
discipline which should obtain in every commissioned ship 
of war. The conferring of executive rank implies the exer- 
cise of executive functions, including command; and this, 
in the case of the Engineer class, is of course neither expe- 
dient or necessary. It is not called for in any way. No 
engineer officer of sound judgment and practical experience 
can find the least difficulty, as a non-executive, in main- 
taining the good order and discipline of his department. 
Therefore, any supposed grievances which are caused by the 
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Engineers not being executive oflScers are in the highest de- 
gree unreal and sentimental. These officers have their 
hands full in attending to the efficient administration of 
their departments, and need not concern themselves in try- 
ing to get executive rank, from which, if conferred, it is 
very doubtful if they, as a class, would derive the least 
benefit, and which it is still less likely would benefit 
the Naval Service. These opinions of a non-executive 
officer are based on an experience gained during nearly 
forty years' active service, during which no difficulty of any 
kind in carrying out his duties, as regards the maintenance 
of the discipline of his dejfertment, has at any time been 
met with, and it should be noted here that he has had sole 
charge of the steam departments of the ships in which he 
has served since he was twenty-four years of age." — The 
Steam Navy of England — By H. Williams, Chief Inspector 
of Machinery, British Navy, London. W. H. Allen & Co., 
1893. 

19. Retirement of Engineer Officers as Commodores. 

Section 11 of H. R. Bill 3618 would retire nearly all En- 
gineer Officers as Commodores. The section would cause a 
great increase of expense of the retired list. 

20. Increase of Cadets at the Naval Academy, and 
cost thereof. 

By Section 12, the number of Cadets at the Naval Acad- 
emy will be increased as follows, the additional cost being 
stated opposite : 

First year 47 Cadets $28,600 

Second year 94 Cadets 57,200 

Third year 141 Cadets 85,800 

Fourth year 187 Cadets 113,883 

The additional Cadets to be maintained at 187 until the 
Engineer Corps is filled to 303 in number, when the Cadets 
will be reduced to 94 at a cost of $57,200 per annum. 
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Section 13. Beginning on the 30th of June following the 
passage of the Act, the Cadets just graduated at the Naval 
Academy and graduates from technological schools are to be 
appointed Engineer Cadets in the Engineer Corps of the Navy 
to the number of forty annually. This will give forty such 
Cadets the first year after the passage of the Bill at a cost of 
$42,000. The next year there will be eighty such Cadets^ 
at a cost of $80,000. The senior of these classes will be oa 
sea pay (except the ration) while receiving instruction on 
shore. Section 14 provides this sea pay. Sea pay on shore 
duty ! 

This is to continue until the Corps is filled with commis- 
sioned officers, w^hen the number of these Cadets outside of 
the Naval Academy will be reduced to about fifty at a cost 
of $50,000 per annum. 

The maximum cost of sections 12, 13 and 14 for the sup- 
port of these Cadets exceeds $190,000, and the minimum 
cost exceeds $100,000. 

In addition there is to be a gratuity of one year's pay to- 
honorably discharged Cadets, some of whom will have been 
under instructions but two years and will thus receive 
$2,950 each for two years' study (Sec. 14). 

21. Small number of commissioned Engineers fronL 
technological schools and colleges. 

There are now in the Navy and at the Naval Academy 
about 75 Naval Cadets who will become* available within a 
few years for appointment to the lowest commissioned grade 
of the Engineer Corps. By section 20, twenty-five of these 
are to be commissioned upon the passage of the Bill, which 
will raise the number of commissioned Engineers to 198^ 
There remains 105 to be supplied, plus the annual waste^ 
which, for the next ten years is estimated at less than 10 
annually. The retirements for age (60 years) will not be- 
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TDore than half that number. The commissioned officers 
of the Corps can then be filled to the number of 303 by the 
proposed system in five years, though the process might be 
extended to six years. The year following there would be 
-one class of Engineer Cadets 40 in number, another of 
^bout 25, and at the Naval Academy about 145 Cadets, out 
of which to supply an annual waste not exceeding 12. It 
would take three years more to reduce the Engineer Cadets 
in and out of the Academy to the minimum number of 145. 

As one-half the commissioned officers are to be appointed 
from graduates of the Naval Academy, the total number of 
graduates of all technological schools and colleges in the 
-country offering candidates who could be commissioned up 
to the time the vacancies shall be filled could not exceed 
seventy-five or eighty. With 187 Cadets at the Academy, 
classes as large as 30 may be graduated and be appointed 
Engineer Cadets in the Engineer Corps. That would leave 
but ten appointments annually from colleges, and the num- 
ber from colleges would fall far below that stated as the 
maximum. As the supply from the Naval Academy is al- 
ready operating, any delay in filling the vacancies would 
cause advantage to the graduates of the Naval Academy to 
the partial exclusion of those from colleges. 

This discussion disregards the provision for giving com- 
missions to enlisted men (Sec. 14). Enlisted men could not 
successfully compete, under the stated conditions, with 
graduates of the Naval Academy and colleges. The plan 
for advancing enlisted men is a hollow mockery. 

After the commissioned grades of the Corps are filled, the 
number of graduates of colleges appointed annually as 
Engineer Cadets is to be equal fo the excess of the existing 
vacancies (at the end of a year) over the number of those 
Engineer Cadets finishing the four years' course at the 
I^aval Academy. Any one tracing out the result by arith- 
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metic, will find that no appointments will be made from 
the colleges; for the waste, or vacancies made, will not 
exceed 12 per year. But supposing 76 per cent, of the 
Cadets entering the Naval Academy to fail in getting com- 
missions, there would be left about six commissions annually^ 
for the colleges. One small college could supply not half^ 
but the entire, waste. The graduates of the Naval Academy 
cannot now get commissions in the Navy. Some of them 
are honorably discharged an^nually. 

It seems very clear that the aid this Bill would give to 
colleges in maintaining classes in marine engineering is not 
of a substantial nature nor of encouraging amount. 

By section 14 it is contemplated that Engineer officers^ 
shall be assigned as professors in colleges. This is another 
example of finding duty for the increased number of officers 
demanded by section 1. What the Navy needs is an effi- 
cient organization of Engineers for a war basis, and not a 
scheme for enlarging the number for the benefit of schools- 
and colleges. But the support of the schools and colleger 
is necessary to the scheme of increasing the importance of 
the Engineer Corps. The Bill holds out to the schools and 
colleges the hope of securing places in the Navy for their- 
graduates. It is a matter of business as well as of interest, 
in education. But, as already shown, the appointments^ 
from sources other than the Naval Academy would be few 
and soon cease altogether. There are now Naval Cadets 
numbering about 75 who will be eligible for appointment 
as Engineer officers, and the Naval Academy is a splendid 
school of physical and professional training which is main- 
tained to fit young men from all parts of the country for the 
,Navy. The Engineer Corps would soon be filled. The 
waste of a body of 300 men serving each during 40 years 
does not exceed 12 a year, which the Naval Academy can 
readily supply, leaving no places for students from coUegeeL 
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But the interest of the colleges is desired in this scheme, 
ostensibly for their benefit, but really for the promotion and 
increase of importance of Engineers of the Navy. The fol- 
lowing circular letter illustrates the working of this branch 
of the scheme : 

West Virginia University, 

MORGANTOWN, W. Va. 

Dear Sir : Your attention is respectfully invited to the 
educational features of the Wilson-Squire Naval Engineer- 
ing and Education Bills, now before Congress. They 
have been presented in the printed matter previously sent 
you or accompanying this letter. Especially important 
are the provisions outlined under sections (A) and (B) of the 
accompanying circular. 

The bills are now in the hands of the respective Naval 
Committees. The engineering, educational and State in- 
dustrial interests involved, as well as the far-reaching re- 
sults of these provisions, should be urged upon the atten- 
tion of these committeemen by all colleges and other institu- 
tions interested in the passage of these bills. 

Earnest and concurrent solicitation of their respective 
Congressmen by the authorities of all such colleges is quite 
as essential as the concentration upon committee work by 
the institutions in those particular States whose Congress- 
men are on the Naval Committees. There is no time so 
opportune as the present in which to bring this matter to 
the attention of our respective Congressmen. The bills 
will probably be acted upon some time in February. It is 
necessary to lay all of the arguments clearly before our Sen- 
ators and Representatives at as early a day as possible, that 
such important measures may not go by default through 
any misunderstanding of their provisions. 

The desirable educational features cannot be obtained by 
urging Congressmen to support these items alone. Each 
bill must be examined and advocated as a whole. Only as 
a whole can the several parts be properly correlated, rightly 
understood and intelligently voted upon. 

All scientific and technological schools and colleges may 
become beneficiaries of the endowment and support of the 
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courses in naval engineering which these bills contemplate. 
Such institutions in each State can promote very materially 
these measures by petitioning their Senators and Represen- 
tatives in Congress to give unanimous support to the Squire 
and Wilson bills, respectively. It would be, well to accom- 
pany such a petition with a memorial, urging them to add a 
few remarks in favor of the bill, in the light of such memo- 
rials, when presenting the same in the halls of Congress. 

Petitions, memorials and arguments, as well as remarks 
upon introducing the same, will be published in the Con- 
gressional Record. Also, the whole matter will very prob- 
ably be published as a Miscellaneous Document. 

It is certainly one of the most comprehensive measures 
for the promotion of engineering education and the conse- 
quent industrial development of the several States which . 
has yet been presented. If it becomes a law it will rank in 
importance with the Land Grant Act, of 1862, and the Mor- 
rill Bill, of 1890, but bestows its benefits upon a greater 
number of scientific schools, colleges and universities than 
contemplated or provided for by either of the former bills. 

In this connection we specially call your attention to what 
the bill proposes to do for the young men who shall gradu- 
ate from such courses as well as for the institution which 
has thereby become recognized as a proper fitting school for 
the Naval Engineering service of the Government. 
Very respectfully yours, 

J. L. GOODKNIGHT, D. D., 

President of the West Virginia University. 
Wm. S. Aldrich, M. E., 
Prof. Mechanical Engineering. 

Jan. 30, 1896. 

The circular says that: "The desirable educaiionat 
features cannot be obtained by urging Congressmen 
to support these items alone. Each bill must be 
examined and advocated as a whole." The interests 

of the Navy, or of any part of it, ought not to be coupled with 
any plan by which "All scientific and technological schools 
may become beneficiaries of the endowment and support of 
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the courses in naval engineering which these bills contem- 
plate." 

The first part of the last paragraph of the circular letter 
has been shown already to be impracticable. 

22. No models nor machinery for colleges. 

Section 15. There is at the Naval Academy a collection 
•of models of machinery, the value of which is in part his- 
torical. Excepting plans of machinery of naval vessels, 
there are no models, plans and machinery which could be 
spared with or " without detriment to the naval service." 
Such models and machinery would have to be manufac- 
tured or bought at great expense. This section is a part of 
the plan by which schools and colleges are to be induced to 
apply to Congress to pass this bill, so dangerous to the 
organization and discipline of the Navy. It offers induce- 
ments which do not exist and must be created. 

The idea of the scientific institutions giving the Navy a 
•corps of trained men as naval engineering reserve is mis- 
leading. The proper place to train men is afloat in engine- 
rooms and fire-rooms on board of vessels through all the 
-changes of a rolling sea. 

23. Impracticable rules of precedence. 

Section 16. This section is different in the Bill H. R. 
3618 and Senate 735. The Navy has now one rule of pre- 
cedence as between the Line and Staff and another rule 
between the Line and Army or the Marine Corps. The 
section would introduce other rules of precedence which are 
impracticable. The Bill H. R. 5215 provides the only rea- 
sonable rule of precedence, according to date of commission 
in the same rank. 
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24. No scarcity of Naval Engineers. 

Section 20. It has been shown already that there is no 
scarcity of Naval Engineers nor any probabihty of such 
scarcit3\ 

25. Naval Experiment Station. 

Section 21. No such naval engineering experiment station 
now exists in the world. The development of modern 
engines of great power has been economically accomplished 
everywhere by private firms. The fine engines of our war 
ships, as well as those of foreign countries and of merchant 
vessels, have been made successful without any costly experi- 
mental station. Compound engines, triple expansion 
engines, and quadruple expansion engines were all experi- 
ments, and every ship is an experiment on a scale of actual 
performance. Trials of ships and study of their working is 
the highest t\^pe of experiment and they require no naval 
station of expensive plant and large staff of officers and mea 
with suitable buildings. Five thousand dollars would be a 
mere drop in the expense of creating a station of experiment,, 
which is unnecessarj' and would be useless. 

26. Increase of pay of officers. 

Section 22, H. R. 3618. The Senate Bill 735 omits a pro- 
vision for pay. But it provides that the Engineers shall 
have the titles of the Line Corps. As the pay of the latter 
is now in every grade lower than the corresponding grade 
of the Engineer Corps, the section was introduced in the 
House Bill in terms to increase pay of the grades of Com- 
modore, Captain and Commander in botli corps, but retain- 
ing a higher grade of pay for some of the Engineers (by the 
last clause of the section) than given to the same rank in 
the Line Corps. The Engineers seek the titles, but are not 
willing to accept the pay of the Line Corps. All the Junior 
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Engineers are to be promoted and receive an increase of 
pay. Everybody in the corps is taken care of liberally. 

The cost of this section in increase of pay of the active 
list is about two hundred and forty -five thousand dollars 
($245,000) per annum, for the Engineer Corps, as increased 
by section 1, and about forty-six thousand dollars ($46,000) 
per annum for oflScers of the Line Corps. The cost of the 
bill per annum will range between four hundred and fourteen 
thousand dollars ($414,000) and five hundred and one 
thousand dollars ($501,000), according to the changes in 
the additional number of Cadets. 

This estimate does not include the cost of building up an 
experimental station nor of providing models and ma- 
chinery for colleges, nor does it include the gratuity to- 
Cadets honorably discharged under the provisions of Sec. 
14, nor the increase of the pay of the retired list under Sec. 
11. 

27. Conclusion. 

This Bill was not originated by the colleges, technologi- 
cal schools or scientific institutions of the country, nor was 
it got up for their benefit. The only measure in it which 
would benefit such educational institutions would be the as- 
signment of officers as professors at the expense of the Gov-, 
ernment. No measure for the benefit of education at large 
should be linked to one designed to advance the fortunes of 
individuals or of any body of men ; and much less should 
it be used to urge through Congress a law afi^ecting the 
fundamental organization of the Navy. - 

This Bill was designed to do a great deal to elevate the 
rank and pay of Engineers of the Navy. It was designed 
also to elevate the Engineer Corps in control of the Navy ; 
and, in doing so, to abolish the existing system of organiza- 
tion and discipline of the Navy, which is similar to that of 
all navies and has proved effective in peace, in war, and irt 
every emergency. 
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Navy, and where an officer of the Engineer Corps of the- 
Navy is detailed ; he shall make such reports as will show 
their usefulness and efficiency to the Naval service. He 
. shall be a member of the speed-trial boards, which shall 
recommend whether vessels built by private firms shall be 
accepted by the Government. He shall prepare such forms 
and books of instructions as will aid the officers of the En- 
gineer Corps in the more efficient performance of their 
duties. He shall also perform such duties as may be 
assigned him by the director-general of naval engineering. 

Sec. 5. That the junior inspector-general of naval engin- 
eering shall be detailed as assistant to the chief of bureau of 
engineering. That the duties of the junior inspector-gen- 
eral of naval engineering shall be under the direction of 
the chief of bureau of engineering, as follows : He shall 
have the general supervision of all construction and repairs 
under cognizance of the bureau of engineering. He shall 
have charge of the selection of the various auxiliary me- 
chanical appliances required for naval purposes which are 
not designed by the bureau of engineering, and shall make 
such experiments from time to time as will secure for the 
naval service the highest types of such machines for instal- 
lation aboard our warships. He shall make periodic visits 
to the several industrial plants where such machines for 
naval purposes can be built, and shall also visit modern 
merchant vessels. He shall submit detailed reports to the 
director-general of naval engineering in regard to the effi- 
ciency of the various types of such machinery and as to the 
best manner of their installation. Under his direction there 
shall be prepared monograms upon subjects relating to the 
naval engineering profession, which shall be furnished free 
of cost to all students who are pursuing a course of engi- 
neering which shall fit them for appointment as engineer - 
cadets. 
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Sec. 6. That every officer of the Engineer Corps shall be- 
required, before promotion to the next higher grade, to pass 
the examination now provided for by section fourteen hun- 
dred and ninety-three of the Revised Statutes, All except 
those who served in the civil war shall also be required^, 
before promotion to the next higher grade, to pass the ex- 
amination now provided for by section fourteen hundred 
and ninety-six of the Revised Statutes, as amended by the 
following section. 

Sec. 7. That section fourteen hundred and ninety-six, 
Revised Statutes, be, and is hereby, amended by the addition 
of the following proviso : 

" Provided, That the aforesaid board shall be composed of 
oflScers of the same corps as that of the oflBcer to be examined, 
and that no records than those which maj'^ be on file in the 
Navy Department from commanders in chief, commanding 
officers, and senior oflScers of the same corps as that of the 
officer being examined shall be accepted a^ evidence in de- 
termining his mental and professional qualifications." 

*Sec. 8. That the title "Bureau of Steam Engineering of 
the Navy Department " is hereby changed to " Bureau of 
Engineering of the Department of the Navy," and it shall 
have charge of all that relates to the designing, building, 
installation, fitting out, repairing, and management of all 

*Sec. 8 (S. 735).— That the title of the Bureau of Steam Engineering of 
the Navy Department is hereby changed to the bureau of engineering, 
and it shall have charge of all that relates to the designing, building, in- 
stallation, fitting out, repairing, and management of all main and auxiliary 
steam, hydraulic, pneumatic, electric, and other machinery and their 
appurtenances used on board of naval vessels, not including gun carriages, 
torpedoes, torpedo tubes, and fittings. 

That the bureau of engineering shall hereafter have control of all 
matters relating to the purchase, inspection, character, and quality of 
coal, and of all other kinds of fuel to be used for all naval purposes ; and 
that all tests of such fuel shall be made under the direction of the bureau, 
of engineering. 
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54TH CONGRESS, 1ST SESSION, H. R. 3618. 



In the House of Representatives. 

January 10, 1896. 

Mr. Wilson, of New York, introduced the following bill ; 
which was read twice, referred to the Committee on 
Naval AflFairs, and ordered to be printed. 

A Bill 

To organize and increase the efficiency of the personnel of 
the Navy ; to increase the usefulness and numbers of the 
Corps of Naval Engineers ; to induce the scientific institu- 
tions to provide a naval-engineering reserve for time of 
war; to establish a naval-engineering experimental sta- 
tion, and to encourage the study of the mechanic arts 
and sciences, and particularly that of naval engineering 
in the technological colleges of the country. 

Be it enacted by the Senate and House of RepresentcUives of 
the United States of America in Congress assembled^ That the 
active list of the Engineer Corps of the Navy shall consist 
of eighteen captains, twenty-five commanders, sixty lieuten- 
ant-commanders, seventy lieutenants, sixty-five lieutenants 
of the junior grade, and sixty-five ensigns, and a number of 
engineer cadets, as provided by subsequent sections. 

That these offices shall be filled by the commissioning of 
the officers of the Engineer Corps of the Navy borne on the 
active list at the time this bill shall become a law, in the 
order of seniority, beginning at the top. 

That there shall be a chief of the bureau of engineering 
of the Navy Department, who shall be director-general of 
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naval engineeringj and while holding said office shall have 
the rank of rear-admiral. 

That there shall be two inspectors-general of naval engi- 
neering, who while holding said office shall have the rank 
of commodore. 

Sec. 2. That the director-general of naval engineering and 
two inspectors-general of naval engineering shall be appoin- 
ted by the President, by and with the advice and consent of 
the Senate, from the list of the officers of the Engineer Corps 
of the Navy , not below the grade of lieutenant-commander, 
and shall hold office for the term of four years. 

Sec. 3. That the duties of the director-general of naval 
ongineering shall comprise everything relating to the engi- 
neering material and personnel, and that he shall be a mem- 
ber of every naval board concerning the policy of the Navy. 

Sec. 4. That the senior inspector-general of naval engi- 
neering shall be detailed as assistant to the chief of the 
bureau of engineering of the Navy Department, and in case 
of the death, resignation, absence, or sickness of the chief of 
the bureau, such officer shall, unless otherwise directed by the 
President according to the provisions of section one hundred 
and seventy-nine of the Revised Statutes, perform the duties 
of such chief of bureau until his successor is appointed or 
such absence or sickness shall cease. 

That the duties of the senior inspector-general of naval 
engineering shall, under the direction of the chief of bureau 
of engineering, consist of designing and preparing the plans 
and specifications of all new machinery. He shall also have 
direct charge of all experimental research in connection with 
matters relating to the marine, electrical, and mechanical 
engineering sciences under the cognizance of the bureau of 
engineering. At least once every two years he shall visit 
those technological schools which shall have established a 
course of engineering satisfactory to the Secretary of the 
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Navy, and where an officer of the Engineer Corps of the- 
Navy is detailed ; he shall make such reports as will show 
their usefulness and efficiency to the Naval service. He 
\ shall be a member of the speed-trial boards, which shall 
recommend whether vessels built by private firms shall be 
accepted by the Government. He shall prepare such forms 
and books of instructions as will aid the officers of the En- 
gineer Corps in the more efficient performance of their 
duties. He shall also perform such duties as may be 
assigned him by the director-general of naval engineering. 

Sec. 5. That the junior inspector-general of naval engin- 
eering shall be detailed as assistant to the chief of bureau of 
engineering. That the duties of the junior inspector-gen- 
eral of naval engineering shall be under the direction of 
the chief of bureau of engineering, as follows: He shall 
have the general supervision of all construction and repairs 
under cognizance of the bureau of engineering. He shall 
have charge of the selection of the various auxiliary me- 
chanical appliances required for naval purposes which are 
not designed by the bureau of engineering, and shall make 
such experiments from time to time as will secure for the 
naval service the highest types of such machines for instal- 
lation aboard our warships. He shall make periodic visits 
to the several industrial plants where such machines for 
naval purposes can be built, and shall also visit modern 
merchant vessels. He sliall submit detailed reports to the 
director-general of naval cngin(;ering in regard to the effi- 
ciency of the various tyi)es of such machinery and as to tlie 
best manner of their instalhition. llnchn- his din^ction there 
shall be prepared monograms upon subj(;cts rehiting to the 
naval engineering profession, which shall be furnished free 
of cost to all students who are pursuing a course of engi- 
neering which shall fit them for appointment as engineer 
cadets. 
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Sec. 6. That every officer of the Engineer Corps shall be- 
required, before promotion to the next higher grade, to pass 
the examination now provided for by section fourteen hun- 
dred and ninety-three of the Revised Statutes, All except 
those who served in the civil war shall also be required, 
before promotion to the next higher grade, to pass the ex- 
amination now provided for by section fourteen hundred 
and ninety-six of the Revised Statutes, as amended by the 
following section. 

Sec. 7. That section fourteen hundred and ninety-six, 
Revised Statutes, be, and is hereby, amended by the addition 
of the following proviso : 

" Provided, That the aforesaid board shall be composed of 
officers of the same corps as that of the oflBcer to be examined, 
and that no records than those which may be on file in the 
Navy Department from commanders in chief, commanding 
officers, and senior officers of the same corps as that of the 
officer being examined shall be accepted afe evidence in de- 
termining his mental and professional qualifications." 

*Sec. 8. That the title " Bureau of Steam Engineering of 
the Navy Department " is hereby changed to " Bureau of 
Engineering of the Department of the Navy,'' and it shall 
have charge of all that relates to the designing, building, 
installation, fitting out, repairing, and management of all 

*Sec. 8 (S. 735).— That the title of the Bureau of Steam Engineering of 
the Navy Department is hereby changed to the bureau of engineering, 
and it shall have charge of all that relates to the designing, building, in- 
stallation, fitting out, repairing, and management of all main and auxiliary 
steam, hydraulic, pneumatic, electric, and other machinery and their 
appurtenances used on board of naval vessels, not including gun carriages, 
torpedoes, torpedo tubes, and fittings. 

That the bureau of engineering shall hereafter have control of all 
matters relating to the purchase, inspection, character, and quality of 
coal, and of all other kinds of fuel to be used for all naval purposes ; and 
that all tests of such fuel shall be made under the direction of the bureaa 
of engineering. 
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application and in the discretion of the President, be retired 
from active service and placed upon the retired list of the 
Navy with the rank and retired pay of the next higher 
grade. 

Sec. 12. That each Senator of the United States and each 
Delegate of the House of Representatives shall nominate 
candidates for appointment as engineer cadets at the United 
States Naval Academy in the same manner and under the 
same regulations as now govern the nomination and appoint- 
ment of naval cadets by Members and Delegates of the 
House of Representatives. 

That the President shall appoint one engineer cadet from 
the District of Columbia and three at large, as he now ap- 
points naval cadets. 

Until the number of oflBcers of the Engineer Corps pro- 
vided for in this Act is reached each Senator shall be enti- 
tled to have two cadets pursuing the prescribed course at 
one and the same time, but after that number has been 
reached but one cadet at one and the same time. 

After the passage of this Act, at the date designated, the 
senior Senator from each State shall nominate a candidate 
for appointment as engineer cadet at the United States Naval 
Academy. At the same time in the following year the 
junior Senator from each State shall nominate a candidate 
for appointment as engineer cadet at the United States 
Naval Academy, and any vacancy in the preceding year's 
appointments shall be filled by the Senator who made the 
original nomination, or by his successor. The third year 
the senior Senators shall make their second nominations, 
and the fourth year the junior Senators shall make their 
second nominations, and thereafter whenever a vacancy oc- 
curs until the number of officers in the Engineer Corps has 
reached the limit fixed in this Act, when each Senator will 
be entitled to but one cadet pursuing the course at any one 
time. 
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tion with the engineering department of the vessel. He 
shall have no authority independent of the commanding^ 
oflBcer, and in the performance of his duty shall be regarded 
as executing the orders of the commanding officer. The 
officer on duty in the engineering department shall be re- 
garded as the representative* of the commanding officer so 
far as the duties of the department are concerned, but he 
shall at all times be subject to the orders of the senior engi- 
neer. 

*Sec. 11. That officers of the Engineer Corps of the Navy 
shall, after January first, eighteen hundred and ninety-^ 
seven, be placed on the retired list when they arrive at,the 
age of sixty years, and officers so retired shall receive 
seventy-five per centum of the sea pay to which they are 
entitled at the date of such retirement as established by 
existing law. 

Any officer of the Navy who has served or shall have 
served faithfully thirty years may, upon his own applica- 
tion and in the discretion of the President, be retired from 
active service and placed upon the retired list with three- 
quarters of the sea pay of his grade, and any officer below 
the rank of commodore who has served or shall have 
served honorably thirty-five years may, upon his own 

*Sec. 11 (S. 735).— -That officers of the Engineer Corps of the Navy shall 
be placed on the retired list when they arrive at the age of sixty years, and 
officers so retired shall receive seventy-five per centum of the sea pay to 
which they are entitled at the date of such retirement as established by 
existing law. An officer of the Engineer Corps who has been thirty years 
in the service may, upon his own application, be placed on the re- 
tired list, and shall receive sixty per centum of his sea pay as established 
by existing law. The President may, upon the recommendation of the 
Secretary of the Navy, place any officer of the Engineer Corps who has 
been thirty years in service upon the retired list, and any officer so re- 
tired shall receive sixty per centum of his sea pay, as established by ex- 
isting law : Provided f That the number of engineer officers retired by vir- 
tue of thirty years' service shall not exceed six in any fiscal year. 
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-application and in the discretion of the President, be retired 
from active service and placed upon the retired list of the 
Navy with the rank and retired pay of the next higher 
grade. 

Sec. 12. That each Senator of the United States and each 
Delegate of the House of Representatives shall nominate 
candidates for appointment as engineer cadets at the United 
States Naval Academy in the same manner and under the 
same regulations as now govern the nomination and appoint- 
ment of naval cadets by Members and Delegates of the 
House of Representatives. 

That the President shall appoint one engineer cadet from 
the District of Columbia and three at large, as he now ap- 
points naval cadets. 

Until the number of oflBcers of the Engineer Corps pro- 
vided for in this Act is reached each Senator shall be enti- 
tled to have two cadets pursuing the prescribed course at 
one and the same time, but after that number has been 
reached but one cadet at one and the same time. 

After the passage of this Act, at the date designated, the 
senior Senator from each State shall nominate a candidate 
for appointment as engineer cadet at the United States Naval 
Academy. At the same time in the following year the 
junior Senator from each State shall nominate a candidate 
for appointment as engineer cadet at the United States 
Naval Academy, and any vacancy in the preceding year's 
appointments shall be filled by the Senator who made the 
original nomination, or by his successor. The third year 
the senior Senators shall make their second nominations, 
and the fourth year the junior Senators shall make their 
second nominations, and thereafter whenever a vacancy oc- 
curs until the number of officers in the Engineer Corps has 
reached the limit fixed in this Act, when each Senator will 
be entitled to but one cadet pursuing the course at any one 
time. 
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The Presidential appointments, one from the District of 
'Columbia and three at large, four in all, and the nominations 
by the delegates shall be made each year, in each case, 
until the positions are filled, and thereafter whenever a va- 
cancy occurs. The Secretary of the Navy shall designate 
the order in which the delegates from the Territories shall 
nominate their candidates. A vacancy in the above Presi- 
dential and delegate appointments occurring during these 
:first four years shall be filled at the date of yearly appoint- 
ments next following, in addition to the original appoint- 
ments of that year. 

From the passage of this Act until the class first appointed 
under its provisions shall enter its fourth year, appointments 
shall be made to the engineer division of the first class of 
naval cadets at the United States Naval Academy according 
to the laws in force governing such appointments previous 
to the passage of this Act, except that volunteers only shall 
be so appointed. 

Sec. 13. That graduates of technological schools of the 
United States whose course of instruction in mechanical en- 
gineering may be considered satisfactory by the director- 
general of naval engineering, and approved by the Secre- 
tary of the Navy, may be eligible for appointment as 
engineer cadets in the Engineer Corps of the Navy. 

That the appointment of engineer cadets in the Engineer 
Corps of the Navy shall be made from the engineer cadets 
of the United States Naval Academy at the end of the four 
yesivs' course, and from the graduates of the beforemen- 
tioned technological schools. 

That on the thirteenth day of June after the passage of 
this Act, and yearly on the same date, and until the num- 
her of commissioned officers allowed by this Act has been 
reached the number of engineer cadets appointed in the 
JEngineer Corps of the Navy shall be thirty plus the num- 
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ber of vacancies occurring in the Engineer Corps during the- 
year preceding ending May thirty-first. After the number 
of commissioned officers herein provided for has been reached 
the number of appointments made on the thirtieth of Juna 
of each year shall be double the number of vacancies occur- 
ring in the lowest grade of commissioned officers in the En-- 
gineer Corps of the Navy during the year then ending. 

Until the total number of officers in the Corps provided 
for by this Act is reached, the number of graduates of tech- 
nological schools appointed engineer cadets, as above provi- 
ded, is to be equal to forty, less the number appointed from, 
the United States Naval Academy, and after this limit is 
reached to be equal to the excess of the existing vacancies 
over the number of engineer cadets of the United States 
Naval Academy available each year. 

All applications for appointments from civil life must be 
made to the Secretary of the Navy on or before the first day 
of June of each year. Such candidates must not be less^ 
than nineteen nor more than twenty-four years of age, and 
before appointment must undergo a physical examination 
before a board of medical officers of the Navy, and must 
possess the physical qualifications required of naval cadets. 

*Sec. 14. That the engineer cadets appointed in the Engi- 
neer Corps of the Navy shall be assigned to cruising ships for 
one year, and at the end of that year shall be ordered for one 

*Sec. 14 (S. 735). — ^Thatthe engineer cadets appointed in the Engineer 
Corps of the Navy shall be assigned to cruising ships for one year, and at 
the end of that year shall be ordered for one year to the various working 
navy-yards or to such scientific post-graduate schools as may be estab- 
lished by the Secretary of the Navy, for such practical instruction as may 
be recommended by the director general of naval engineering, and ap- 
proved by the Secretary of the Navy. At the conclusion of this two 
years' service they shall undergo a physical examination befbre a board 
of medical officers of the Navy, and a professional examination at the 
United States Naval Academy as now prescribed by regulation, and 
from those who pass, and in the order of merit as shown by that. 
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jear to the various working navy-yards or to such scientific 
post-graduate schools as may be established by the Secretary 
of the Navy, for such practical instruction as may be recom- 
mended by the director-general of naval engineering and 
approved by the Secretary of the Navy. At the conclusion 
of this two years' service they shall undergo a physical ex- 
amination before a board of medical oflBcers of the Navy 
and a professional examination at the United States Naval 
Academy as now prescribed by regulation, and from those 
who pass, and in the order of merit as shown by that exam- 
ination, shall be commissioned the engineer officers to fill 
the vacancies in the lowest grade of commissioned officers of 
the Engineer Corps of the Navy : Provided^ That at least 
one-half of such vacancies shall be filled by graduates of the 
United States Naval Academy : And provided further, That 
after the number of commissioned officers allowed by this 
Act has been reached, the number of officers so commis- 
sioned in the lowest grade of the Engineer Corps shall be 
equal to the number of vacancies occurring in the Engineer 

examination, shall be commissioned the engineer officers to fill the 
vacancies in the lowest grade of commissioned officers of the En- 
gineer Corps of the Navy : Provided, .That at least one-half of such 
vacancies shall be filled by graduates of the United States Naval 
Academy : And provided further, That after the number of commissioned 
officers allowed by this Act has been reached, the number of officers so 
commissioned in the lowest grade of the Engineer Corps shall be equal 
to the number of vacancies occuring in the Engineer Corps of the Navy. 
Those engineer cadets who have successfully passed the examination but 
who do not receive commissions shall be honorably discharged from the 
naval service and shall receive one year's pay, as now provided by law. 
If the number of vacancies in any year is greater than the number of 
engineer cadets who have successfully passed the required examination, 
the surplus vacancies shall be filled from the successful engineer cadets of 
the following years, as they become available. The pay of engineer 
<;adets shall be the same as that now provided by law for naval cadets, 
except that they shall receive the rate of pay known as "sea pay*' during 
the time they are under instruction at the navy-yards and scientific 
post-graduate schools as above provided for. 
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Corps of the Navy. Those engineer cadets who have suc- 
cessfully passed the examination but who do not receive 
comjnissions shall be honorably discharged from the naval 
service and shall receive one year's pay, as now provided by 
law. If the number of vacancies in any year is greater than 
the number of engineer cadets who have successfully passed 
the required examination, the surplus vacancies shall be 
tilled from the successful engineer cadets of the following 
years, as they become available. 

Any enlisted man who has served three years in the Navy 
in the Engineers' Department, and who is not over twenty- 
five years of age, shall have an opportunity to compete with 
the engineer cadets for commission in the Engineer Corps of 
the Navy. He shall be commissioned as assistant engineer,, 
if his order of merit at such examination shall entitle him to 
such commission. 

The pay of engineer cadets shall be the same as that now 
provided by law for naval cadets, except that they shall re- 
ceive the rate of pay known as " sea pay " during the time 
they are under instruction at the navy-yards and scientific 
post-graduate schools as above provided for. 

That upon application to, and approved by, the Secretary 
of the Navy, an officer of the Engineer Corps shall be de- 
tailed to each technological school or college mentioned 
above, as professor of naval engineering, and that the num- 
ber of officers now authorized by law for such purposes is 
hereby incre^iscd to permit such detail. 

Sec. 15. That in order to promote the study of marine 
engineering as contemplated m the previous sections, the 
bureau of engineering is hereby empowered to loan, under 
conditions imposed by the Secretary of the Navy, to such 
scientific institutions as may establish the course of study 
herein provided for, and shall give the Navy a corps of 
trained men as a naval engineering reserve, such models,. 
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plans, and machinery as can be spared without detriment 
to the naval service. 

*Sec. 16. That sections fourteen hundred and eighty-four 
and fourteen hundred and eighty-five of the Revised 
Statutes of the United States be amended so as to read as 
follows : 

"Sec. 1484. Officers of the staff corps of the Navy 
graduated at the Naval Academy shall take precedence in 
their several corps and in their several grades, and shall 
take rank with officers of the line of the Navy, according to 
the dates borne by the diplomas or certificates awarded to 
them at the completion of the course of study at the Naval 
Academy before performing service afloat in other than 
practice ships, and according to their relative proficiency at 
such dates, as shown by the ratio which the merit mark 
obtained by each graduate bears to the maximum obtain- 
able mark, and officers who have been lawfully advanced 
or lost numbers on the Navy Register shall be considered 
to have gained or lost rank accordingly." 

*Sec. 16 (S. 735). — That sections fourteen hundred and eighty-four and 
fourteen hundred and eighty-five of the Revised Statutes of the United 
States be amended so as to read as follows : 

" Sec. 1484.— Officers of the staff corps of the Navy gracjuated at the 
Naval Academy shall take precedence in their several corps and in their 
several grades, and shall take rank with ofiicers of the line of the Navy, 
according to the dates borne by the diplomas or certificates awarded to 
them at the completion of the course of study at the Naval Academy be- 
fore performing service afloat in other than practice ships, and according 
to their relative proficiency at such dates, as shown by the ratio which 
the merit mark obtained by each graduate bears to the maximum ob- 
tainable mark, and officers who have been lawfully advanced or lost num- 
bers on the Navy Register, shall be considered to have gained or lost rank 
accordingly. 

" Sec. 1485. — The oflScers of the staff corps of the Navy not graduated at 
the Naval Academy shall take precedence in their several corps and in 
their respective grades, and with officers on the line with whom they 
have rank according to length of service in the Navy." 
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Sec. 17. That officpsrs of the Corps of Naval Engineers 
shall not be entitled by virtue of their rank to command in 
the line or in other staff corps, except when assigned to such 
command or duty by competent authority. 

Sec. 18. That every commissioned officer of the Engineer 
Corps of the Navy who shall have a regular or supervisory 
watch in the engine room shall be a ward-room officer. 

Sec. 19. That the sum of seven hundred and fifty dollars 
is hereby appropriated to engrave a plate for printing the 
new commissions, which shall be furnished the ofl&cers of 
the Engineer Corps affected by this Act. 

Sec. 20. That by reason of the scarcity of naval engi- 
neers all the naval cadets of the engineer division who have 
completed the course of study at the Naval Academy, and 
who are now performing duty at sea or elsewhere, shall be 
ordered to Annapolis at the earliest practicable day for the 
final examinations preliminary to promotion, and upon 
passing the several examinations satisfactorily, as required 
by the Academic Board, shall be commissioned by the 
President as ensigns of the corps. 

Sec. 21. That for the purpose of providing a suitable place 
where engineering experiments may be carried on to the best 
advantage the naval station at New London, Connecticut, 
shall be placed in the charge of the chief of the bureau of 
engineering in the Department of the Navy, who shall, under 
the Secretary of the Navy, conduct such experiments and 
make such researches as may be necessary or expedient for 
the best interest of the naval service. That there shall also 
be established at this station, which shall be called the 
United States naval experiment station, a post-graduate 
course for engineer officers of the Navy and Revenue-Marine 
Service, under such rules as may be approved by the Secre- 
tary of the Navy. 

That the sum of five thousand dollars, or so much thereof 
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:as may be necessary, is hereby appropriated, in addition to 
-the regular appropriation now made for the naval station at 
New Loudon, Connecticut, to carry into effect the provisions 
of this section. 

*Sec. 22. That the pay of the officers of the Engineer Corps 
-of the Navy shall be the same as that for the line, grade for 
grade: Provided, That the pay of a commodore on shore 
duty shall be four thousand five hundred dollars ; on leave 
or waiting orders, three thousand six hundred dollars ; that 
the pay of a captain on shore duty shall be four thousand 
dollars; on leave or waiting orders, three thousand three 
hundred dollars; that the pay of a commander shall be, at 
sea, four thousand dollars; on shore duty, three thousand 
five hundred dollars ; on leave or waiting orders, three thou- 
sand dollars, and that the pay of no officer who served in 
the civil war shall be reduced by this Act. 

Sec. 23. That all laws or parts thereof now in force in- 
consistent with the provisions of this Act are hereby repealed. 
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*Sec. 22. — Senate Bill No. 735 omits a provision for pay, bat it provides 
that the Engineers shall have the titles of the Line Corps ; yet it appears 
that the Engineers, while seeking the titles, are not willing to accept the 
pay of the Line Corps. All the Junior Engineers are to be promoted 
and receive an increase of pay, but not so with the Line, according to this 
Bill. Everybody in the Engineer Corps is liberally cared for. 
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It is recognized by all who are students of naval 
affairs, that one of the most carefully drawn and far- 
reaching bills that has ever been presented concerning 
the personnel of the service is the measure presented 
by Senator Squire, of Washington, and developed by 
Representative Francis H. Wilson, of Brooklyn, New 
York. 

Long before there was any prospect of our magnifi- 
cent dhips being required for early service, both Senator 
Squire and Representative Wilson had been carefully 
considering the needs of our naval service. A study of 
its organization convinced them that a radical change 
was necessary, and that a structure which was estab- 
lished in the days when there were only wooden ships 
was not adapted to the requirements of a service where 
the war vessels were made of steel. A naval |ervice 
which regarded the engineer on board as an interloper 
and officially designated him as an idler was not abreast 
of the times, and in the hour of danger would prove a 
\. source of weakness rather than of strength. 

NEW ORGANIZATION NECESSARY 
_ FOR NEW SHIPS. 

These men were more concerned for the efficiency of 
|^!|ili0 Mnrice, the welfare of the Nation, than they 
^illrare for tl * imed vested rights of a special branch ~ 
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Such authorities as Gen. Francis A. Walker, of 
the Institute of Technology, Dr. Robert H. Thurston, 
of Cornell, and Professor HoUis, of Harvard, regard the 
bill as the greatest educational measure of a technical 
nature that has ever been presented to any Congress. 
The Association of Land Grant College Presidents, as 
well as the ablest scientific educators of the country, 
are working earnestly and incessantly that this feature 
be incorporated into a law, and many strong appeals 
have been sent to Washington, urging the speedy 
enactment of this provision. 

The section relating to giving the enlisted man an 
opportunity to secure a commission in the Engineer 
Corps, is in accordance with the principles of our 
country, and there are powerful influences at work 
which will not permit this feature to be eradicated. 

The section which most concerns those who are 
already in the service, and which will have an impor- 
tant influence in determining whether the elect of our 
scientific colleges shall choose Naval Engineering as a 
profession, is the question concerning the status and 
rank of the engineer on board ship. 

ENGINEERS MUST RECEIVE BETTER OFFICIAL 
RECOGNITION. 

The passage of the Wilson-Squire bill is therefore 
vital to the efficiency of the modern steam navy in 
whatever way its usefulness may be regarded; either 
as to economy in respect to first cost and after main- 
tenance of the vessel; absolute excellence of the vessels 
in design and execution; or judgment, technical skill, 
and zeal in the preservation and management of their 
complicated, costly and crowded machinery while in 
use. All these important points depend, and must 
necessarily always depend, on the intelligence, profes- 
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sional education, experience, knowledge and cJiaracter 
of the members of the Corps of Naval Engineers. Per- 
haps the last qualification is fully as important as any 
of the others, and quite as difficult to obtain. It is the 
product of informed intellect, esprit de corpSj and the 
pride and stimulus of prominent position; and it is 
worth more to the naval service than any price it may 
cost. 

The importance of the duty of the Engineer Officer on 
board a nav-al vessel may be appreciated even by a lay- 
man, when the fact is understood that the Engineer De- 
partment may be composed of nearly one-half of theper- 
sonnel. To them, and them alone, is implicitly confided, 
and always must be confided, the control of the motive 
and maneuvering power of the vessel. Can the impor- 
tance of such officers in a naval service be over-esti- 
mated ? 

THE PASSING OF THE SAILOR. 

A modern warship is absolutely destitute of sails, so 
that when its machinery is at rest, the vessel lies an 
inert hulk on the water, powerless for offense, and 
almost totally so for defense. 

The engineer personnel has thus absolutely super- 
seded the seamen contingent so far as concerns the 
knowledge and practice of propelling the ship. 

The sailor personnel has disappeared with the sails, 
and their real function is simply to use the artillery of 
the vessel and to perform those routine duties which 
require no special training of either officers or men. 
These routine duties consist of maintaining police order, 
keeping the bright work and hull clean, and supervis- 
ing the petty details of life on board ship. The navi- 
gation of a modern vessel, whose motive power is 
steam alone, is not a difficult matter, and has been 



learned in a few weeks by an ordinarily educated lad* 
The special function of the Line personnel therefore on 
a modern battle-ship is the care^ maintenance and opera- 
tion of the artillery service, which includes the care of 
the torpedo. No special education is required for any- 
thing else in either officers or men. The modern vessel 
is a mass of complicated machines, whose efficiency 
therefore rests upon the ability and skill of the Naval 
Engineer. 

SPECIALISTS ON A WAR VESSEL. 

As regards specialties essential to the attainment of 
its objects as a war weapon or fighting machine, the 
battle-ship is divided into two distinct portions, namely, 
that of its artillery and that of its machinery; and, of 
these two, the machinery specialty is by far the more 
difficult to maintain, requiring a great deal the more 
experience and study ; the most diversified and thorough 
information; the highest intelligence; and the greatest 
development of those personal qualities which are ex- 
pressed in the single word character." The physical 
endurance required from the engineer when embarked, 
is also much greater; the strain on his body and mind 
enormously exceeds that to which any other class of 
officers is subjected. In every military service except 
the Navy the engineer personnel has always been ac- 
corded a high place as regards appreciation of qualifi- 
cations. 

These remarks are not intended to detract anything 
from any other corps of officers, but it shows the true 
relative position of the Engineer Officers, and the part 
they actually perform and always must perform in a 
purely steaming vessel. 

The functions of the Line Officers as artillerists and 
commanding officers, to whom also belong the naviga- 
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tion and policing of the vessel, are not sought to be be- 
littled or invaded. What is hoped to be shown is that 
the functions of the Engineer Officers are equally as im- 
portant as that of the Line, and that their rank, powers, 
pay, consideration, and acknowledged position should 
receive the consideration which they deserve. There 
is no desire to seek command of the ship, but of neces- 
sity the Engineer should control his own force, subject 
only to the authority of the commanding officer. 

IMPORTANCE OF THE NAVAL ENGINEER. 

The real position of the engineer must always make 
itself felt. This officer must be depended on to perform 
technical duties of the highest importance, for none 
other can perform them, and in order that the full worth 
of his services may be secured his position must be ac- 
knowledged and firmly secured by the definitions and 
enactments of law. In no other way can the highest 
kind of engineering talent required to supervise ma- 
chinery costing hundreds of thousands of dollars be ob- 
tained. 

The scientifically educated man, with thorough, prac- 
tical, professional knowledge in a most difficult and im- 
portant specialty and one demanding the best develop, 
ment of mind and body, will not subnodt to fill, and 
should not be asked to take, any invidious position, or 
to accept anything less than that to which his qualifi- 
cations and the importance of his services entitle him. 
In these respects the efficiency of the naval service is 
more concerned than the Corps of Naval Engineers. 
The Congress should make such enactments as would 
secure for the naval service men of the highest effi. 
ciency, utterly regardless of the representations and 
wishes of any class of officers whose fancied interest 
and prestige might thereby be lessened. 
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THE LINE MERELY A PART OF THE NAVY. 

The Line Officers of the Navy are not the Navy, al- 
though some contemptuously say, **the Engineers are of 
the Navy but they are not naval officers." The only 
man who can understand the distinction is one who is 
a slave to his prejudices. Like the surgeon, paymas- 
ter and engineer, the Line Officer is a part of the Navy, 
and as Secretary Herbert forcibly expresses the truth, 
no branch of the service has a claim to vested privi- 
leges. 

The war vessels of a country with their crews, as a 
whole, constitute the Navy, and the efficiency of these 
vessels as a whole is the sole consideration that should 
govern. A fault in either the design or the execution 
of any part of the vessels, including machinery, is just 
as fatal to success as incompetency in their personnel. 
Incompetency in the engineering department of a war 
vessel will be just as disastrous as inefficiency in hand- 
ling the battery. 

The coddling of one set of officers, as regards pay, 
rank, title, position, power, privileges, etc., to the neg- 
lect of other officers whose duties are just as impor- 
tant, is a certain way of securing inferior talent and 
character. It invites defeat in the issue of battle, for 
which alone navies exist. The good of the Common- 
wealth should be the sole consideration, against which 
naval traditions, usages, jealousies and the desire to 
obtain all the advantages, prestige and emoluments of 
the naval service, should be urged in vain. This favor- 
itism can only be secured by a corresponding injury to 
the Navy as a National weapon. 

The fact should be fully realized that the modern 
steam navy is a totally different navy from that of 
the previous century, the latter bearing to the former 
about the same relation that the old turnpike with its 
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stage coach bears to the railroad with its locomotive- 
dragged train. The materiel has changed, but there 
has not been a corresponding change in the personnel. 
In consequence, the new apparatus is very clumsily 
and inefficiently managed by an obsolete system of 
organization, which attempts to adapt modern appli- 
ances to practices which were only suitable to anti- 
quated machines. 

PRESENT NAVAL ORGANIZATION NEEDS IM- 
PROVEMENT. 

The present naval organization, by reason of not 
permitting the full measure of the Engineer to be util- 
ized, is distinctly behind the age, and if ever put to the 
crucial test of actual warfare with a capable foe will 
show the truth of these remarks. The old system is 
unadapted to the new conditions, and a fundamental 
revision must be had to bring the two into harmonious 
relation. In no other way can we secure from the 
engineer the highest possible result which he is capa- 
ble of giving. It is essential to the Nation's military 
power that the traditions of a previous century should 
not stand in the way of his usefulness and efficiency. 
It is, therefore, reiterated that the country is more in- 
terested than the Engineer Corps in making a proper 
change, and that justice to the engineer will bring 
substantial benefit to the deck officer, and glory and 
renown to the commander. 

The opponents of the provisions of the Squire or Wil- 
son bills have never advanced a single argument against 
them. Statements and denunciations have been made 
with clamor, and the untruth that the engineer desires 
to command the ships is advanced. This falsehood has 
always been disclaimed by the engineers, and every 
bill which has been presented in their behalf takes cog- 



11 



nizance of the supreme authority of the commander of 
the vessel. There is a protest, however, against a dozen 
commanders with conflicting views giving orders to the 
Chief Engineer as to how the machinery shall be main- 
tained in an efficient condition. 

The case attempted to be made against the engineers 
is singularly marked by absence alike of fact and rea- 
soning, and by a complete ignoring of the changed 
conditions of the naval service. 

CHANGE IN THE MANNER OF PROPULSION. 

The question is now simply one of the locomotion of 
the vessel. Formerly it was affected by persons trained 
in one specialty ; now it is affected by persons trained 
in another and wholly different specialty. The man- 
ner of propulsion is now much more complex and 
requires vastly greater attainments. When it is said 
that the qualifications of the engineers are inferior to 
those of the sailor, would any well-informed person 
seriously maintain such an opinion ? 

Again, ordnance compared with engineering is a very 
simple specialty ; the gun is quite an elementary 
machine compared with the marine steam engine. The 
factor of safety which is employed in building up the 
several parts is very large, and only gross carelessness 
upon the part of the ineflBcient can disable the mechan- 
ism of a'modern rifle. 

The management of the internal economy of vessels 
and their police administration do not constitute a 
specialty. They are perfectly practiced by the average 
steamboat master of even a river craft, and this power 
of command can be acquired by any person gifted with 
ordinary common sense and executive ability. Neither 
special training nor long experience is required to at- 
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tain these qualities, for in the world's history there 
have been great military leaders who have been almost 
youths. 

HIGH-SPEED VESSELS MUST HAVE LARGE 
ENGINE-ROOM COMPLEMENTS. 

Why should not the Engineer OflScers, who necessa- 
rily must personally command a large fraction of the 
crew of a naval vessel, whenever that vessel is not at 
anchor, and who have to supervise this force in the ad- 
justing and repairing necessary to maintain the machin- 
ery in its best condition, be given the authority which 
is vested in the man on deck ? On board the St. Paul 
and the St. Louis two hundred and ten of the four 
hundred men comprising the crew are in the engineer's 
department. Of the two hundred men who do not 
work in the stoke hold or around the machinery, two- 
thirds are in the steward's department, so that on the 
ocean greyhound not over a sixth of the force comes 
within the immediate direction of the deck officer. 
The engineers, therefore, must supervise the work of 
three times as many men as the ofScer on the deck, 
and yet there is a paradox of asserting that the en- 
gineer is not a military oflScer and, therefore, should 
not have any rank, and should be deprived of the au- 
thority which should be absolutely given him, subject 
alone to the will of the commander of the vessel. 
Upon the character, professional ability and readiness 
of resource of the engineer depends the efficiency of 
the complicated mechanism of the vessel. On board 
the commerce-destroyers Columbia and Minneapolis the 
value of the machinery is more than one-half the 
value of the entire ship. 
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VALUE OF ENQINEERINQ SKILL AND TALENT. 

The entire military value of the vessel may be said 
to depend upon the skill of the men in the engine-room, 
for with the machinery inoperative the vessel can 
merely drift helplessly like a raft wherever wind and 
wave send it. Upon the engineer also is confided, not 
only the care of the machinery as regards keeping 
it in moving order, but the maintaining of it in such a 
condition that it can at any moment be worked with 
possible maximum power, for. on that increased power 
may depend the difference between victory and defeat ; 
may depend the difference between the successful per- 
formance of an important duty and of a failure fraught 
with national ill consequences. The difference of one 
one-half mile per hour in the vessel's speed may mean 
all that and more, and this difference may be easily 
due to difference of efficiency in the machinery, due in 
its turn to the skill, zeal and energy of the scientific 
engineer controlling it. Why, then, should not that 
officer, who controls the motive power, be given the 
position of absolute military rank in a military service, 
also the title of that rank which would enable him to 
command the engineer's force of the vessel with prompt- 
ness and efficiency in the line of its own peculiar spe- 
cialty ? He would thus receive from his subordinates 
the respect and instant obedience only possible when 
he is thus possessed of the undisputed right of military 
rank in his own department. 

NECESSITY FOR TITLES. 

The title of the rank is as necessary as the rank 
itself, for without the title, how can rank be known 
or made effective ? Is anything more absurd than to 
give the rank of title to an officer, for example, and yet 
enact that he is never to be called captain. To what 
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purpose, then, is the rank of captain? Captain " is 
simply the name of that rank, and it cannot be denoted 
by any other name. How is rank to be discriminated 
but by its name ? 

To be of any use to the holder or to the Navy the 
rank must be known by its name, otherwise it will be 
inoperative, and the purpose of Congress in giving it 
will be defeated. What would be thought of naming 
a person John with the proviso that he is never to be 
called John ? This homely comparison shows the true 
state of the case, and can be understood by all. 

When, for example, the title " Captain " is applied, 
all know what the rank and positi6n of that officer in 
the Navy is, and such is the purpose of the title. If, 
however, it is not applied, but some other and utterly in- 
congruous title is adopted, like Passed Assistant Engi- 
neer with the relative rank of Lieutenant of the Junior 
Grade," it brings the title and holder into ridicule. 
There is nothing in such a title to indicate the rank 
and relative position of the officer to other officers 
whether of the Line or Staff. Wherein can a valid 
objection be urged to calling this officer Lieutenant'' 
of the Engineer Corps ? 

The great object of rank is to indicate exactly a man's 
official position in a military service. The same rank 
should bear the same title for all ; for official purposes 
the name of the Corps of the service to which the offic^ir 
belongs should be added, in exactly the same manner 
as is now done, and always has been done, in the Marine 
Corps. The officers of this service bear appropriate 
official names, and they have ever been proud to specify 
that they belong to the Marine Corps. 

If every naval service in the world considers it en- 
tirely proper to designate Captain Cartridge of tlie 
Marine Corps as an official title, why is it considered 
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wholly inadmissible to object to Captain Power of the 
Engineer Corps having the same title ? The withhold- 
ing of the appropriate title of the rank of an Engineer 
Officer is a deliberate belittlement of him and of his 
position, and tends to greatly reduce his value to the 
Government in addition to the infliction of an official 
wrong. 

STAFF OFFICERS ARE NOT SEEKING COMMAND 
OF VESSELS. 

No Staff Officer desires or hopes to command a vessel. 
This is not his purpose in asking for unqualified rank 
and titles. The possession of rank, be it great or small, 
does not entitle the bearer to either military command 
or any other kind of command. The right to command 
is not general but specific. It exists only by the direct 
order of the Navy Department personally addressed. 
No admiral can exercise the slightest command unless 
by the particular orders of the Department. Neither 
his rank nor his title, in the absence of specific orders, 
entitle him to command anything. No officer of less 
rank, nor any enlisted man, is obliged to accord him 
the slightest obedience. His rank indicates where he 
stands, when on duty, in relative position to other 
officers who have been ordered by the Navy Department 
to serve on duty with him. His title simply designates 
his rank. In fact it is the conventional name of his 
rank, and that is all there is of it for him or for others. 
It is not a patent of nobility nor a license for privilege. 

There can be no efficient naval organization without 
the distribution of all its officers into ranks. Without 
this rank every naval officer, no matter to what corps of 
the organization he may belong, has an officially dis- 
credited position. It is essential to the efficiency o£ 
the Staff Officer as to his brother officer of the Line;: 
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Except the title of his rank be given him, his propw 
position, compared with others, cannot be indicated or 
referred to. In no other way conld he know who was 
above, who was below him, or what were his rights, 
I>owers, responsibilities or duties. 

SELFISH POLICY OF THE LINE OFFICERS. 

It is very natural that a particular branch of the 
Navy, which under the old regime of purely sailing 
ships was the only branch, was indeed the Navy, should 
be tenacious of that position. They will always desire 
to be considered the only branch of the service, assum- 
ing other corps to be simply adjuncts to itself. The 
Line Officer desires still to appear as performing the 
entire duties of the Navy, though a very important 
portion of those duties have passed irrevocably from 
his hands. The locomotion of the vessels, that was the 
pride and specialty of the old Navy, a Navy which in 
fact is now a departed Navy, has become a distinct spe- 
cialty, requiring the study and practice of a lifetime 
upon the part of the eng^eer. This new profession 
combines in itself, to a very remarkable degree, the 
most advanced physical and mathematical sciences 
with the highest development of mechanical art. Such 
is a true description of engineering at the present day. 
The conditions have utterly changed since the time 
of sailing ships, or even when steam was an auxiliary 
power. 

The exclusive position of the line branch is no longer 
tenable. The good of the Navy itself, the good of the 
Commonwealth, the progress of the world outside of 
naval affairs, all render such a system most undesirable. 
The Navy, to retain its usefulness, and to increase its 
efficiency, must change with the changed conditions 
and advance with the progress of the age. By reason 
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of its being wedded to the traditions of the past, as well 
as by possessing an organization which is patterned 
after the requirement of mediaeval ages, the service 
is now belated, fossilized, and needs a fundamental re- 
organization to resurrect it into vitality. 

BITTERNESS OF LINE TOWARD THE STAFF. 

The resistance to change made by those who imagine 
they have a vested interest in what has really passed 
away, and who consider themselves as possessing a 
proprietary right in the Navy, is unreasonable and un- 
reasoning. It is made with passion and misrepresen- 
tation proportional to its want of argument and fact. 
It is made without judgment as without generosity, 
and surely cannot convince any person of common 
sense who disinterestedly examines the case. 

Needed reforms will never be voluntarily made by 
the Navy itself. They must be imposed by external 
force, and Congress should firmly initiate them without 
regard to the protestations and unjust assertions of 
those who cling to an effete system. The line officers 
tenaciously hold to an antiquated organization, not 
because such an organization is sustained by them, but 
because they are enriched and sustained by it. 

The line officer poses as the only military officer in 
the Navy, and to sustain this position he seeks to appro- 
priate the rewards of the important work done by 
others. He attempts to deny all appreciation and 
recognition to officers of other naval corps, and attempts 
to usurp privileges and honors which belong to those 
who have won them. 

This same insensate opposition was made to giving 
the officers of the Staff Corps what is called relative 
rank." In times past the line officer objected to a 



staff oflBcer wearing a uniform; in fact, he opposed giv- 
ing him any official recognition at all. 

LINE JEALOUS OF THE ENGINEER. 

The same protestations and assertions, with the only 
inspiration of self-interest, were made against the 
advances of the Staff in the past, and they are now 
made against giving the Staff absolute rank and elimi- 
nating the word "relative," which has been productive 
of so much trouble and contention in the service. 

The previous advances made by the Engineers and 
other Staff Officers against the solid opposition of the 
Line Officers are now known to have been highly bene- 
ficial to the Navy and to the country. Even the Line 
Officers would not recall the privileges granted in past 
years, for they realize that the ships have been made 
more efficient by strengthening the officers of the Staff 
Corps. 

To complete the reformation and to provide for a har- 
monious service, there only remains to be enacted the 
provisions of Senator Squire's and Representative 
Francis A. Wilson's developed bill. When that is done, 
the Navy will have become specialized, as it should be 
and must be if efficiency is to be secured. The more 
independently it is specialized, and the sooner that 
result is brought about, the better it will be for the 
naval service. 

The intolerable assumption of persons, who do not 
know, to domineer scientific and administrative special- 
ists who do know is fraught with great evil and must 
soon be ended if the interests of the Navy are to be 
subserved. Under the authority of one commanding 
officer must the engineer work, and not under the con- 
flicting orders of several people who claim to be the 
personal representatives of the man in command. 
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INJUSTICE OF GIVING ENGINEERS DISCRED- 
ITED TITLES. 

By giving the engineer all the prerogatives of his 
rank there would be real discipline maintained instead of 
the present unsatisfactory system, which is merely nom- 
inal discipline. The present naval organization invites 
dissension, and there is a constant conflict between the 
officers of the Line and the Staff, the parallel of which 
is not seen in the Army. By giving positive ranks and 
titles there would be efficient action on the part of all, 
whereas no such action is possible now, except by the 
rare concurrence of persons of exceptional qualities on 
both sides, who tacitly agree to ignore absurd regula- 
tions, and to act on the basis of common sense and self- 
evident propriety. 

Under the present system the Navy exists for the 
sole benefit of the Line Officers. Should it continue to 
do so, or has the Commonwealth some interest in this 
matter? The answer to this question is contained in 
the provisions of the bills introduced by Senator Squire 
and Representative Wilson. 

The patriotic and important provisions which are 
contained in these measures will be nugatory unless the 
Engineer Officers are given positive rank and all the 
prerogatives which such rank should confer. The title 
should in reason, custom and propriety accompany the 
rank when it is given by the Congress, and the only 
people in the country who object to such action are the 
few Line Officers of the Navy. The Line of the Army 
make no claim that the possession of titles by the Staff 
is derogatory to the interests of the military establish- 
ment. 



Such a great confttitntioiial lawyer as Senator Bl^ 
munds maintains that the law as it now stands gives 
to the Staff a legal claim to such titles, and that neither 
iu eqaily or in law hl&^ IMIedrft & flgfit to 

hold them alone. The Line tacitly anrl iTifor(3Rtially ac- 
knowledges this fact by seeking in billSi now before 
Congress, to give the EnginMf Officers titlHs birnng no 
connection with rank« They desire everybody but 
themselves to havo profesBional titles. The officers of 
the Line now admit that for years a great wrong has 
been done the Staff , for,1ta: mm tbir bills inspired 
by this branch of the service, the word relative" is 
omitted^ and something is given which they will admit 
is not positive^ but is slightly better than the existinif 
status. 

As a matter of common sense and extended experience, 
a rank that does nut carry its title with it| is practically 
no tmk at aH. fbe history of ttie'p4tt tip6tii&f^ 
ihowB the abflolute necessity of giving the title as well 
as the rank specifically by law, Nothing must be left 
%Q inference, for the inference in the future, as in the 
past, will be that which thir figi^ed ittfMMili of tht 
Lino Officerf? require. Ever since the organization of 
the Navy they have controlled the judicial decisions of 
the Department^ and the Staff Offleers oam only^ secucio 
justiqe by spedflc Uws^ 

TITLKS MUST A0OOKf .Amr BAHK* 

If the titles of ^e rank be not made obligatory by 
law, an important feature of the Wilson-Squire biU w9| 
be defeated, and its intended effect nullified. There 
can be no concession, modification or compromise in 
this respect. The til^e of the rank is absHloii^^ eia^^ 
tidl to the effleiefif^of the rank, fc^theoffic^r pdeiessioff 
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such rank must be known to have it authoritatively. This 
title, which is already sustained by public opinion, must 
be conferred by the Congress and officially recognized 
by the Navy Department. One possessing rank must be 
able to claim all that goes with it, such as official con- 
sideration, responsibility, power, prestige and position. 
The Engineering Bill is intended to give these, and the 
attempt to deprive it of the single provision which 
makes him an integral part of the Naval service, would 
be to absolutely emasculate an important section. 

The titles of the ranks are simply the names of the 
ranks and are nothing more. They are not the profes- 
sional titles of one corps of the Navy more than any 
other corps. There is nothing professional in them. 
The really professional titles of Line Officers are, as all 
the world knows, Masters and Mates. These titles be- 
long exclusively to them, and they should be proud to 
be so designated; but the Line Officers, who are so de- 
sirous of bestowing professional titles upon others, do 
not show the same alacrity in accepting for themselves 
what are undoubtedly their own professional property. 
They ask that special consideration be given the "man 
behind the gun." Why should not the same honor be 
awarded the engineer, who is** the man behind the 
ram ? It is considered right to give the one a title, 
but an outrage to bestow it upon the other. 

LINE OFFICERS DISOWN THEIR OWN PROFES- 
SIONAL TITLES. 

That the above statements are quite correct will be 
understood from the fact that during the Civil War 
the Line Officers taken into the Navy by the hundreds * 
from the Merchant Marine, and there officially desig- 
nated as Mates and Masters, were given titles in the 
regular Navy. Upon their return to the Mercantile 
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Xarine after the close of the war, they resumed their 
pfTofessional titles of Masters and Mates. Daring their 
serrice in the war thej bore the proper title whatever 
was their rank. Such action was logical, necessary 
and correct, bnt their rank titles were not professional 
ones, and did not designate their exact duties, but only 
the relative position of the person in the naval service. 
There are to-day on board the flagship Xew York, three 
men who are officiaUy designated as Captain, the 
Captain commanding the ship, the Commander who is 
Chief of Staff, and the Captain commanding the Marine 
Guard. Nothing has been heard of a conflict of au- 
thority between these men by reason of all possessing 
the same title which has been given them by law or 
regulation. 

To pretend that the titles of Admiral, Captain, Com- 
modore, Lieutenant, etc., indicate, sui generis, the pro- 
fession or duties of Line Officers is false and misleading. 
There are officers of other corps whose duties require 
an exactly similar arrangement of rank and title ; so 
that their position with others in the military and naval 
service may be absolutely established. The officers of 
the Staff Corps should have therefore the same title or 
name of rank, their official address, however, being 
that title with the addition of the name of their corps. 
Such an arrangement would show at once where each 
officer stands relatively to all other officers in the serv- 
ice. It is the only way in which they can be known 
officially as officers at all either in practical life or when 
on duty. 
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INJUSTICE TO STAFF IMPAIRING EFFICIENCY 
OF THE NAVY. 

The most important point as regards the true dis- 
cipline and efficiency of the naval service, is the assign- 
ment by act of Congress to every officer of a distinct 
rank. The intention of such an act must not be dis- 
torted, misrepresented, nullified, nor its application 
avoided ; and, therefore, the officers of the Staff unqual- 
ifiedly ask for proper titles in order that their position 
may be absolutely established. 

This question will never be satisfactorily settled 
until it is settled right ; and, therefore, the same rank 
should bear the same title for all, the name of the 
corps to which the officer belongs being added. The 
lack of this simple and indisputable method will always 
be the cause of confusion, weakness, dissatisfaction 
and inefficiency, and will inevitably produce disastrous 
consequences both in peace and war. The objections 
to it are futile to the last degree and are based on the 
reluctance which one class of officers who have long 
been in exclusive control of the Navy naturally have 
to share any portion of their prestige with officers of 
other corps. 

THE AGE OF STEEL AND NOT OF SAIL. 

The existing condition of affairs in the naval service 
becomes more and more diverse from those of former 
days, due to the amazing strides made by modern 
science and continual industrial improvement. It is 
imperatively demanded that the organization make a 
corresponding change and that the position and impor- 
tance of the engineer be officially recognized. What is 
sought by the Staff does not deprive the Line of any 
portion of their command, but would really enable 
them to command with greater success, promptness 
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and efficiency. There will always be trouble where 
persons ignorant of difficult and important specialties 
undertake to direct them instead of heeding the sug- 
gestion of the responsible heads who are professional 
experts. During the past two months, by reason of 
the favor which the Squire and Wilson bills have been 
received throughout the country, the opposition to con- 
ferring rank has almost vanished, but this opposition 
has been directed to preventing the engineer Corps 
from securing a proper title. The engineers will be 
content with nothing but what is their just due. They 
comprehend the fact that the rank cannot be made to 
perform its duties properly unless it is officially acknowl- 
edged, and this can only be accomplished by giving it 
by law its correct name. 

THE NAVAL ENGINEER A MOST IMPORTANT 
COMBATANT. 

To accord rank and then to deny the title of the rank 
is inconsistent, and it is advocated only by those who 
wish and intend, if possible, to nullify the rank itself. 
If rank is given without military title, the question will 
not be settled, but will make its appearance with every 
succeeding Congress until the Staff Officer secures what 
belongs to him. By continuing this contention, the 
public service will be greatly injured, and nothing will 
be accomplished. 

The great development which naval warfare has 
received during the last quarter of a century — and the 
process is still extending — has brought into existence 
new specialties and intensified old ones until no person 
can be proficient in all of them. 

" One science only will one genius fit, 
So vast is art, so narrow human wit." 
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The claim of the Line Officer, to know sufficient of 
all of these professions to enable him to assume their 
direction and control, is simply preposterous. On board 
a ves^sel the efficiency of each department or specialty 
must have its own head who must have appropriate 
rank and title, and he must be individually responsible 
only to the commanding officer and the Navy Depart- 
ment. 

The knowledge of ordnance with all its ramifications 
is itself a vast specialty, and when to this is added the 
command of the vessels, there will clearly be seen that 
the Line Officers will have full employment for their 
time and capacity, without interference with other im- 
portant specialties of which they know very little. 

ORDNANCE BUT NOT THE ENGINEER SPECIAL- 
IST GIVEN RANK. 

It now looks as if a great improvement will be intro- 
duced into the naval service by the addition of another 
specialty — that of ordnance. There should be a select 
corps of such officers, educated as highly as possible in 
this branch, and one or two of them should be embarked 
in each vessel to serve entirely as artillerists. In their 
hands would be placed the management and care of the 
guns and the small arms of the vessel. This would be 
in the line of real efficiency, and will eventually have 
to be done ; but would such officer be denied the rank 
and title that would enable him to perform his duties 
properly and authoritatively ? If this specialist can be 
given rank and title with propriety, why is it denied the 
engineer ? It is a mystery which can only be solved 
by those who are determined not to surrender any pre- 
rogative or right, whether or not the efficiency of the 
service is sacrificed thereby. 
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ENGINEER SPECIALIST MORE ESSENTIAL THAN 
THE ORDNANCE SPECIALIST. 

Should not the Engineer Officers, to whom must be 
intrusted the supervision and management of so impor- 
tant a part of a naval vessel as its vast and complicated 
machinery, of which both theoretical and practical 
knowledge is necessary, embracing nearly the whole of 
physical art and science, who have actually to command, 
as long as the vessel is in motion, over one-third of the 
crew, and who, when the vessel is at anchor, need and 
must have the services of nearly one-third the crew in the 
adjustment, repairs and maintenance of the machinery 
in condition for maximum effect at a moment's notice, 
be given the rank in accordance with the pay and 
prestige of their position ? Why should they not be 
given the titles of that rank in order that they may be 
enabled to perform their duties authoritatively, for they 
cannot otherwise give the full measure of their service 
to the Nation unless their official status is beyond criti- 
cism. 

Under the present system, the Engineer Officers 
maintain discipline and efficiency in their department 
by tact, force of character, and superior intelligence, 
combined with the good common sense of the personnel 
under them, but without the support which they 
should have of the recognition of their rank. It 
is essential that the Compress of the United States and 
the Navy Department give to the engineers such rank 
and title as will enable them to perform these duties 
with maximum efficiency. 
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EDUCATIONAL FEATURE OF ENGINEERS' BILL 
OF NATIONAL IMPORT. 

The bills introduced by Senator Squire and Repre- 
sentative Wilson are of a dual nature. The educational 
features which are comprised in both these measures 
will bring to their support the powerful influence of 
over one hundred technological schools throughout the 
country. The elect of these institutions desire to con- 
nect themselves with the naval service, but they will 
not seek these commissions until they are assured that 
positive rank and titles are accorded the officers of the 
Engineer Corps. They will not enter a service or a 
profession in which their work is to be discredited, and 
where they will be subjected to continual annoyance. 

In order that this great educational measure may be 
of substantial worth to the Nation it must be shown to 
the technological institutions of our land that a new 
order of things has been established, and that the prej- 
udice and the injustice which has been done the engi- 
neer in the past will not be permitted to continue longer. 
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(From The Railroad Gazette, Februa/ry 7 and February 14. 1896.) 

The engineers of this country cannot fail to take a 
deep interest in the bill now before Congress to increase 
the usefulness and numbers of the Corps of Naval 
Engineers, to aid technical schools, and to establish 
an experimental station where many of the problems 
of interest to builders all over the country may be 
investigated. It is directly in line with a fuller recog- 
nition of engineering as a profession worthy of the 
respect and rewards due from a great nation whose 
material prosperity and industrial growth have been 
made possible by the engineer. 

Our country is cemented together by the vast rail- 
road system which is directly the work of engineers, 
and our maritime growth will depend largely upon the 
skill of engineers, whether those engineers are called 
marine engineers, engine drivers or naval architects. 
The recognition has been given cordially in the Army, 
while it has been withheld for many years in the Navy, 
probably because the naval organization, which is 
largely a survival from the days of sailing vessels, is 
not elastic, and does not suit itself readily to modern 
conditions. 
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The bill as presented to the Senate by Senator Squire, 
of Washington, and to the House by Representative 
Francis H. Wilson, of Brooklyn, N. Y., contains a num- 
ber of features well worthy of the consideration of Con- 
gress. As men in civil life do not usually understand 
naval methods and organization, it may be well to con- 
sider the most important items of the bill, and to 
explain them somewhat fully. 

THE FIBST PABT OF THE MBASITBE FIXES THE NUMBEB OF 
COMMISSIONED ENQINEEBS IN THE NAVIT AT SOS, 

an increase of 110 over the number actually allowed by 
law. This increase is in accordance with the recom- 
mendation of the Engineer-in-Chief, who has stated in 
several annual reports that the number of engineers is 
now insuflficient for the duties to be performed on shore 
and on board ship, and that the property of the Gov- 
ernment is suffering for want of suflficient care and 
attention. 

He has called the attention of Congress also to the 
fact that matters will be much worse in the near future 
when the new ships, now building, are completed and 
commissioned. The number of engineers in the Navy 
at the end of the war was 474, and in 1880 the number 
had dropped down to 250, the allowance by law being 
270. It will be seen, therefore, that this bill simply 
restores the number to somewhat the same proportions 
it bore when we had a navy of wood with auxiliary 
steam power. 

The duties performed on shore by the engineer con- 
sist of the design and inspection of the propelling ma- 
chinery and boilers, and of certain auxiliary machines 
for all our ships; of the care of navy yard machinery 
under the control of the Bureau of Steam Engineering, 
and the inspection of boilers; of the superintendence 
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and inspection of all repairs to machinery ; of all the 
routine duties incident to examination of men for em- 
ployment or enlistment in the engine departments, and 
to the examination of oflBcers for promotion, and of the 
inspection of certain materials for use in the naval 
service. 

The duties of the engineer at sea consist of the care 
of propelling machinery and of most of the auxiliary 
machinery ; of the repairs to all machinery; of keeping 
watches in all except the smaller vessels, and superin- 
tending the running of machinery ; of looking after 
the storage and expenditure of coal and stores; of 
keeping that part of the double bottom and inner skin 
of the ship beneath the machinery and boilers properly 
cleaned and painted ; of looking after the efficiency of 
all pumps ; of keeping in good condition all water-tight 
doors in the machinery and boiler compartments ; of 
making all official reports and requisitions under the 
cognizance of the Bureau of Steam Engineering; of 
maintaining a division of from 20 to 196 men in a state 
of organization and efficiency, the number of men 
depending upon the size of the ship ; also of requiring 
and inspecting the clothing for these men ; and of other 
duties, such as court-martial, official inspections, ship 
visiting antd examination of provisions and stores, 
which all officers, line and staff alike, have to share. 

Men outside of the Navy who see the new ships and 
read about their performances constantly express 
astonishment that the enormous increase of machinery 
should actually be accompanied by a decrease in the 
number of engineers, and it is a puzzle even to the 
naval engineer to find his services rated less, while 
greater responsibilities are being placed on his shoul- 
ders. As this paradox is the result of great changes 
within a comparatively short period, both of materials 
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and of the nature of the responsibilities thrown on the 
officers of the service, it is deserving of extended con- 
sideration. 

Among the advances most important to the human 
race have been those connected with transportation, 
both on sea and land. Marine machinery is now fast 
replacing sails, and the day is near at hand when it 
will not pay in the merchant service to run a sailing 
vessel. A man who to-day should design a fast mail 
steamer with great sail power would be considered a 
lunatic. The Navy, also, has changed, sometimes 
leading in the march of improvement, sometimes lag- 
ging behind. 

Our war-ships have practically abandoned sails. Not 
even an officer of the old sailing Navy would dream of 
putting sails on a battle-ship. The latest vessels, such 
as the New York, Columbia and Indiana, have not a 
stitch of canvas, unless it be a few awnings or wind- 
sails. They are machines from stem to stern, which 
depend for their efficiency in times both of peace and 
war upon the force of mechanics and firemen placed 
OB board. 

These ships cannot keep the sea for long periods 
without coaling and repair stations within easy reaeb 
0f miM &iimT^ n^hm wiseompmaieA %y ddffi^ 

and carry with them a large force of engineers and 
mechanicgj and great numbers of spare parts. For 
maintenance in an eff ectiTe <^irf<i|^ condition they are 
hLtg^tf dependent upon the energy and Aeal ot ihdr 
engineers, and in case of acridrnt to machinery or 
boilers thej are absolutely dependent upon their eiig^ 
neersi 

The change to these conditions has conte about 

startling suddenness. Forty years ago ships 
rigged with full sail power, and barely enotl^ll 
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iary power to clear the land and to begin the cruise 
under sail alone. At the outbreak of the war some of 
our cruisers had no machinery at all. AH of the oflBcers 
of the line down to the commander's list entered the 
Navy under these conditions, and most of the oflBcers, 
down even through part of the lieutenant's list, began 
their naval life on ships with little or no steam power. 
The consequence is that now we have a number of 
men shaping our naval policy and commanding our 
war-ships whose traditions and beliefs belong to the 
past, men who cannot, by the very nature of the 
changes, adjust themselves to modern requirements. 

Even the engineer corps itself has suflfered in the 
upper grades from the lack of experience with the new 
machinery. Many of the commanding oflBcers and 
some of the chief engineers have hardly had time to 
serve on a new cruiser, and not half a dozen of them 
have had duty on a modern battle-ship. It is no discredit 
to the men who command our ships and who would, 
without doubt, fight gallantly for the flag in time of 
need, that they have not yet adjusted themselves to 
their new surroundings. It is only a pity, for the sake 
of the eflBciency of the Navy, that they have arrayed 
themselves agafnst every change that does not recog- 
nize and make more secure their own positions as the 
only part of the service which deserves consideration. 

While our older oflBcers have been going to sea or 
marking time in navy yards, and our younger men 
have been imbibing their traditions, the technical 
schools and universities have turned eng^ineering into a 
profession whose claims are second to none in our 
country, and vast manufacturing establishments and 
railroads have grown up under the hand and eye of the 
engineer, whose progress has been watched and ap- 
plauded on shore by people unfettered by traditions of 
a past. 
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Everv effort of the Engineer-in -Chief to bring the 
nambers up to modem necessities has been thwarted, 
In |i«ci%^]iMii wlMi«t« « Ibttliiiffif that 

our serrioe wiH go to the dogs if the engineer gets a 
firmer grip ; in part, hj men who care nothing about 
the good of the eerrlce so long as the interest of a class 
is serred. 

The only argument produced against the increase of 
numbers worth listening to f^r Amioiaent, is that scien- 
tifte mm Heed^l to ran our engines, mud tttto 

argument does not bear examination. The statement 
made by line officers to the Secretary of the Navy, to 
Congress and to the public is that we do not need so 
fDAiijr l%hH;la8S men in tba^^ne^rooma At^tMimiAj 
flkatirtot We really want on the cruiser- and battle-ships 
is one* or perhaps two^ educated engineers^ and a num^ 
bw of machinists. Along with this argnment goes ih0 
seiiuiiption that the deck officer^ wiio has ebitijB^ ^ * 
gutij, must be highly trained in scienoo* iilld iKSlivj^^li'- 
id^ w«U rmm^ in international law, 

Wien w^ilopto tUtuk that IIk» IrW Tdtk, wlitctk la «; 
flagship, contains sixteen of men, and that the Yofk« 
town, which is one of our smallest ships, contains eight, 
we realize what a preposterous conclusion has been 
wm%M %m^ Tki %rfiter litti w dltepoiitioir lii 
thv status or educational qualifications of the officers of 
the line ; ou the coAtrftry^ he btlteTw that education 
and inWUigeuce aif# ttie gn^wtitais (rf m 
efHoient personnel, whether it be abore deeka or below. 

Stv fur IIS tho absolute workiu|r of the guns» the pasS" 
lug of powder or the i»ta?tiilg of a steam engine is con* 
omiMtp ttt«y liit^tvir Ih^iMtM tMd# itf ilil«(ffitMdeieAii 
nmy bo cla^s^od among the matuuil aru w!uoh most men 
can loaru l^y a moderate amount of practice ; but these 
tuiiotiouifc form a y^ty wmll part of the duliea of officers 
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on board ship, either of the line or of the engineer 
corps. 

If the first lieutenant of a ship has to organize and 
discipline the crew to stay at the guns and to work 
them in action, the chief engineer has a much more 
difficult task in organizing and disciplining a division of 
machinists, oilers, firemen and coal-heavers to remain 
below decks shut up in water-tight compartments and 
to run the machinery and boilers under a nervous ten- 
sion hardly understood by men on deck, or in the tur- 
rets. 

In time of action the engineers' division would be 
scattered through half a dozen or more water-tight 
compartments completely cut off from one another, 
while the chief engineer would probably be in one of 
the engine-rooms dependent for his control of the men 
upon the uncertain communication of speaking tubes or 
of telephones. Can any one doubt that this control 
would be far more effective with an intelligent commis- 
sioned officer in every principal compartment ? 

The word commissioned is used here because it takes 
education and a commission to hold a, man up to the 
very highest sense of responsibility amid such surround- 
ings. The captain of a ship would feel helpless with- 
out an officer in every turret, with every heavy gun, 
with every group of small guns and with the powder 
division. Only a lack of appreciation of the duties 
below could bring him to believe that less responsibil- 
ity attaches to the duties in the water-tight compart- 
* ments. 

We have heard a great deal about the man behind 
the gun ; as a matter of fact, the fireman who brings 
the gun into action and carries it out again is just as 
much behind the gun as the powder boy, or the man 
who pulls the lock-string. Jf a distinction is to be 
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made, the fireman might be called the man behind the 
ram, an instrument that may play a far more important 
part in warfare than the gun or torpedo. 

Besides the organization of the engineers' division, 
the chief engineer and his assistants have no light task 
in keeping the machinery and boilers always ready for 
use ; a repair shop must be kept running on board ship 
all the time. Still further, every ounce of coal must 
be used with the utmost economy. 

With the exception of the Columbia and Minneapolis, 
hardly a ship in the Navy could keep the sea a month 
without re-coaling, and every pound of coal saved would 
go to increase the endurance and effectiveness of a war- 
ship. Neither the price of coal nor the salaries paid to 
the officers should cut any figure in the matter. It is 
solely a case of bringing greater intelligence into the 
engine-room that a ship may keep the sea longer. 

So far, from lack of officers, the Bureau of Steam 
Engineering has done practically nothing in the study 
of the use of coal on board ship. We know that feed 
pumps use a great deal of steam, that dynamo engines 
are exceedingly wasteful, but just how the steam or 
coal is distributed among the different engines, nobody 
knows. The Government would probably save thou- 
sands of dollars by sending enough officers with our 
machinery afloat to make a thorough study of this 
question. In this the Engineer-in-Chief is helplessly 
bound by Navy regulations and lack of men. 

There are in the whole engineer corps of the Navy 
173 officers against 146 in the line who have attained 
command rank. Yet we have a proposition from the 
Secretary of the Navy to increase the number of com- 
manding officers in order to afford adequate promotion 
and rewards for officers of the line. 

If one is to judge by his annual reports, the Secretary 
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has no realizing sense of the significance of the strug* 
gle that is now going on between the corps of the Navy, 
and this brings out another diflSculty in dealing with 
the engineer question. 

For many years our Secretaries of the Navy have 
been lawyers, with little knowledge of maritime or mil- 
itary affairs, and with absolute ignorance of shipbuild- 
ing and marine engineering; this, too, at a time of tran- 
sition when our Navy is rapidly becoming an aggregate 
of huge machines. 

A man who accepts the oflfice of Secretary without 
experience and judgment in the business he is going to 
undertake should, therefore, invite experienced men 
into his councils and should depend largely, if not 
wholly, upon their opinions. If he is a strong man he 
will have sense enough to discriminate intelligently 
and to judge properly the characters of his subordi- 
nates; but if he is a weak man, of poor judgment, he 
will quickly fall into the hands of the men whom he 
sees oftenest in the Department or in the society of 
Washington, and who are the most plausible and glib 
of speech. 

There has been a tendency of late years to surround 
the Secretary as much as possible with officers of the 
line, and to make the line the sole channel of commu- 
nication between the staff corps and the Secretary. 
This has not yet been entirely accomplished, but so 
nearly so that the Secretary is in great danger of 
becoming the mouthpiece of a class, or rather of a group 
of officers selected from a class, with small experience 
at sea, l^ut with large experience in adapting them- 
selves to the forces which govern Washington society, 
and, to some extent, the Congress of the United States. 
It is small wonder, then, that the present Secretary 
is committed wholly to legislation for the line; the 
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wonder is that he did not recommend the abolition of 
the staff. 

A third element in this struggle against the eng;ineer 
is the feeling with many officers of the line that engi- 
neers have to deal with oil, steam, coal and iron ; that 
they often get dirty on duty, and therefore have some- 
how not the same claims to recognition as officers. 
Fortunately for the good of our service and for the hap* 
piness of the officers who have to live together on board 
ship, the Naval Academy is dispelling this illusion. 

No fair-minded man whose classmates are engineers 
and have the same claim as himself to respect for their 
attainments and cultivation, can cherish this idea. To 
the public it makes little difference whether a man's 
face and hands are blacked with coal dust or with 
powder so long as the honor of the flag is maintained. 

The proposition of the line for the improvement of 
the Engineer Corps may be summed up very briefly, as 
follows: To send very few engineers to our ships, and 
to replace them wherever possible by machinists, whose 
pay they have fixed at from $40 to $70 a month, and to 
obtain at the same time the same sense of responsibil- 
ity and the same interest and intelligence in keeping 
up the efficiency of our machinery. 

It may be added that a further plan contemplates 
making these machinists warrant officers in case they 
display the proper amount of subordination and zeal. 

Under such circumstances one could not blame the 
engineers for extravagance in their demands, but they 
have been singularly moderate in the request for 
increase of numbers; as before stated. Congress is 
simply asked to do a little more than restoi^ the num- 
bers of sixteen years ago. 

This brings us to the second point in the bill: 
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TO INOBBASB THE UPPER GBADES OF THE COBPS IN ABOUT 
THE SAMJl PBOPOBTION AS THE TOTAL INOBBASB. 

At first gla^nce there does not appear a necessity for 
so many engineers on the captains' and commanders' 
list^ and yet when we reflect that the percentage of the 
whole corps on these lists will be no greater than that 
in the upper grades of the line, we can see a sound rea- 
son for the increase. It would only lead to a repetition 
of the present diecontent and uneasiness not to give the 
engineers the same rewards and pay as are received by 
the line. The time is past in the Navy when one corps 
has greater claims to rewards and promotion than 
another. 

Individuals may win great reward and grateful 
recognition from the country ; and because the line 
oflBcer may sometimes have greater opportunity to dis- 
play his courage and good judgment in action, it does 
not follow that we have a reason for giving the whole 
corps rewards that belong only to the man who wins 
them. One of the worst features of the service is pro- 
motion according to seniority. There is no method of 
gaining advancement by the display of exceptional 
qualifications for command or for exceptional construc- 
tive attainments; In a few cases since the war the 
Senate has passed special bills promoting oflficers for 
bravery or unusual zeal in the service. 

The present Engineer-in-Chief, Mr. Melville, was 
advanced in that way for his great ability and endur- 
ance in bringing his boat crew out of the Lena Delta 
after the loss of the Jeannette. Ifseems a pity that 
the proposed bill should not provide some method of 
selection for promotion to the higher grades. A man's 
ability is at present too often rated by^his place on the 
list. If he happens to be number 70 on the list of chief 
engineers, he knows only four-sevenths as much as the 
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man who is number 40. No method could be better 
devised to sap the energies of a corps. 
The third point in the bill, 

TO OIV£ MTTiTTABY OB HAVAIi TTTUBS TO AIJ> OmCEBS OF 
THE EirorErESB GOBPS, u 

is likely to be even more bitterly opposed than the in- 
crease of numbers. There i« no certainty of just how 
far this would improve the status of the engineer. It 
is altogether likely that its chief merit lies in the fact 
that it will ultimately bring the line officers and engi- 
neers into more helpful and sympathetic relations, a 
condition devoutly to be wished. 

At present the proposition does not promote peace 
between the two corps, but once a well established law, 
it would work smoothly, and the present disagpreement 
would be forgotten. 

The Engineer Corps, as now organized, has three 
grades : Chief Engineer, Passed Assistant Engineer, 
and Assistant Engineer, with certain relative rank 
given to fix precedence so that there 'may be no dis- 
putes about the order in which officers select their 
rooms on board ships, march in funeral procession, ap- 
proach and bow before the President at a New Year's 
reception or sign their names on official papers. The 
actual grades above mentioned are essentially civil 
titles, and have no place in a military service. 

We speak of the chief engineer of a railroad or of a 
ship, of an assistant engineer in a bridge company or 
on a survey, and the titles have come to have a distinct 
meaning in connection with civil pursuits. In a mili- 
tary service rank and titles are given, not to indicate 
an officer's duty, but to classify him, to make plain as 
far as possible the date of his precedence, to fix the 
relative responsibility of his duties, and above all to 
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indicate that he holds a position in the military service 
of the Government. The rank does not necessarily 
show what a man's duties are. 

Although we may usually suppose that a captain in 
the Navy commands a ship when at sea, we cannot tell 
from the title what he does on a shore station. No- 
body can tell what a lieutenant or an ensign does, as 
the rank indicates nothing. This explanation is given 
to show that the bill does not contemplate a revolution 
of naval methods. It is intended merely to make the 
service more homogeneous by giving the same rank 
and titles to all graduates of the Naval Academy who 
enter the line and engineer corps. This will fix more 
definitely the right of the engineer to command with 
his own men, and it will not make one whit's difference 
in the ship's organization. 

The engineer in charge of the machinery will still be 
the chief engineer, whatever his rank, and the oflBcer 
in command of the ship will still be captain, if his 
rank be only ensign. So far as the discipline of the 
ships is concerned, it would be improved instead of 
being broken up, as the engineer could not fail to find 
more ready recognition of his duties and functions. 

The principal objections on the part of the line, no 
doubt in most cases sincere and conscientious, are : 
That engineers are endeavoring to share the rank and 
titles that have belonged to the line for generations ; 
that the rank and title will, after the change, give no 
indications of an officer's duties ; that engineers will 
want to command as soon as they obtain real rank. 

The only distinctly naval titles in the Navy are ad- 
miral and commodore, the others are practically taken 
from the Army, and do not belong exclusively to the 
Navy. The title, captain, may be applied to any one 
conimanding men, or directing the movements of men. 



Mdtttetiftlit, may be applied t&'ittif 

te for the captain^ both in the Army and in i\u? Navy, 
"^i who aide him in carrying out his duties. In tbii 
16X106, the engineer ib juBt aB much a lisutetiant aft'the 
man who walks the deck. 

Om? is likely to find it difliriilt to uiiderBtand why 
titles so common in ail military services, both on land 
^mA m tea, ftiould m fkihwOsh grnsii^ m Iht 
■ac^ed birth rigl it of officers of the line of the Navy,; 
especially when the conferring of those titles on staff 
officers would not detract from the authority of the 
Mm* Am iftlfeady stat«av fhese titiea« mm wmli^ 0m 
no indilMliWi of the duties. 

The bill is vary carefully drawn to give ne eagineers 
by virtue of thel? rank thm lighi to ixHiimand, except 
^hen assigned to such command or duty by ^oompetemt 
Ljjtithority, Thfj competent authority wnuTd be the 
RSteBident of the United States, the oommauder-in-chief 
ruf a «qtiadvoii| or the m^tHilSk ot 4 "MMat «tttflig singly, 
lis does not look particularly dan^rorouB to the effi- 
iency of our sbips^ especially when the detail of an 
engineer to conmiand will be practically in the hands 
of tha line. There can be nothing disorganizing if tbi 
engineer does desire to eommaiid. Nobody ever dreams 
that the Earvice is in danger or even less efficient be-* 
tbo litiitoQiiiii Mi MriifM wniit in i^Kiliiiitiiid^ « 
ibm mere possession of rank does not entitle any 
to command unless he be properly <!^>tiiiled in the 
|y or be ordered to duty which will place iiim in line 
idioit to oommand. There m m imtot that tb0 
prenms nf any military servioo Oti land or sea 
be destroyed if the commander did not haT0 
^wtiie oontrol and entire authori ty to maintein discipline, 
if the line of Huceession to command were not clearly 
by immpW ord«ra of the OQgi»aMer-m-ehiiifp 
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Along with this entire control must go the right to 
select any oflftcer for a particular service, or for the 
command of an expedition, if the commander sees in 
that officer the man most likely to carry his duty to a 
successful issue. 

• As a matter of fact, cases have occurred where the 
commander of an expedition has taken that right with- 
out authority of law. The occasion requiring the detail 
of an engineer to command will seldom arise ; but it is 
to be hoped that the executive may have power to make 
such a detail, if he finds it advisable. It will make 
little difference to the country whether a commander 
springs from the line or from the engineering corps, 
provided the best man is selected. 

It is freely admitted that the line officer, from the 
nature of his duties, has greater opportunity to demon- 
strate his fitness for command, and if the President is 
to have no discretion in the matter the selective right 
to be confined to the line rather than to the engineer 
corps ; but the President should have latitude in the 
matter. If the engineer turns out to be a better and 
stronger man he ought to command. 

Courage, coolness, and the ability to control men 
does not follow the line of promotion, nor are these 
qualities confined to one corps. It is a poor kind of 
patriotism which would limit the executive in his choice, 
if the safety of an expedition or the honor of the fiag 
depended upon his selection. 

As stated above, the struggle now going on is the 
result of conditions beyond the sailor's control. The 
methods of propulsion having been revolutionized, a 
clash was certain to come eventually. The engineer is 
just as certain to win. It may take years, but our 
officers are sure to become engineers in the course gf 
time. Anything that hastens the changes and serves 
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to weld the line and engineer corps into one should be 
welcomed by all officers alike. 

By a strange fatality it was an engineer who, more 
than a century ago, by inventing the steam engine 
started the train of circumstances that has led up to 
this struggle in the Navy, and to the far greater strug- 
gle of the working people all over the country. It is 
no exaggeration to say that James Watt has had a far 
greater influence upon humanity, national life, and 
even warfare, than Napoleon, Wellington and Nelson. 
Coming down nearer to our own time, it was the inven- 
tion of another engineer that changed completely the 
types of our fighting ships. 

As the Navy is constituted to-day, the line officer who 
inspects steel or designs a g^n is already an engineer 
if he does his work properly, and he is more fitted to 
command than the man who runs an engine. Just as 
with the engineer, his power to command is slowly lost 
if all his time is spent over a drawing board or in run- 
ning a machine ; but that is not the case with either 
corps. Both have executive duties of a similar nature — 
the organization and control of men to carry out the 
work on board ship and in our navy yards. 

The writer can conceive of no better way of promot- 
ing the efficiency of the service, which he regards as 
absolutely essential to the welfare of the country, than 
this plan, which is one step toward bringing the engi- 
neer and line officer closer together, so that ultimately 
there may be as many men as possible on board of every 
ship capable of handling both g^ns and machinery. 

The next point of the bill, 

TO FIX MOIl£ DEFIiriTEIiT THE DUTTBS Of THS maiNWBBr 
IN-OHIEF. AND TO PBOVIDE FOB OBDSBTETa TWO ASSIST- 
ANTS TO THE BXJBEAU OF STEAM SNOEnOBOBIBrO, 
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is an administrative detail of no special interest to the 
public, but it is a provision which will promote the 
work of the bureau. It is very closely involved with 
another part of the bill which follows. 
This 

PROVIDES FOB CHANGUNG THE TITLE BUREAIT OF STEAM 
BNGHNEBBING OF THE NAVY DEPABTMENT TO BUBEAU 
OF ENGHrBBUmG OF THE DEPABTMENT OF THE NAVY, 

and for placing under its charge all that relates to 
machinery and its appurtenances used on board of 
naval vessels, not including gun carriages and torpe- 
does. This is a plan to bring order out of the chaos of 
the Navy Department. 

At present machinery is placed on board our ships by 
four different bureaus, all independent of one another. 
All provide spare parts and stores separately from one 
another, and all watch one another with some jealousy, 
fearing that one bureau may steal an engine or pump 
from another. One can imagine the uniformity of the 
machines and the common interest manifested. If one 
bureau happens to be out of oil or waste on board a 
naval vessel, a transfer of these articles from another 
bureau may be effected by making out requisitions in 
quadruplicate and sending them through the proper 
channels. The whole system is so cumbersome and 
preposterous that it would fall at once if the country 
were involved in a war. 

The exigencies of the service in time of peace have 
already made it necessary to place the repairs of 
machinery, whatever bureau it may be under, in the 
hands of the engineer. He is made responsible for 
machines over whose running he has no control. He 
)ias only recently been permitted even to examine 



hinery not directly under InB ISmmn io guild 

against mishap. 

The bill will plact.* all inaehinery under one head and 
will utilis^e to the fullest extent the experience of those 
men who hare had nidiil to da J^tt^hinery, Tlifft 
^fttoposition h^o hnshwH^^lihe W^t^^ 
Bttle comment is retjuired. 
Thm next point — 



nnfDUBTHE BUHBAIT OV ENDINFERINa THE IN- 
CWN or J^LIi STE£Ii MATEBIAL UBBD XJ^ CONSTBUO- 

not so plain. There does not seem to be any rea#itt| 
why tlie naTal oonstrtiotof pttMPil 

and frariioft which go into the hull, and the ordnance 
men who receive toun of gun forgings and armor 
ihould not ha-re a shafe in tliiKi it is not entirely 
olaar why the present steel hoards changed to include 
an offir^cr from each of the bureaus of ordnance, con- 
Btruction and eagineering^ should not do this work 
effldiently. 
^lie proposition to 

Ik ft wise one. The engineer corps hu suffered^ 
years from the lack of this provigion by the presei 
of men on iU uppex grades wbo should hf^ve 
retired. 
ITIui point lit the bill to 
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involves no great change from the practice of every 
ship which is commanded by a man of good sense, with 
decent consideration for his subordinates. It is intended 
mainly to prevent the abuse of power in the hands of 
arbitrary and ill-mannered oflftcers, and to strengthen 
the engineer in dealing with his men. 
The clause to 

PROVIDE FOB RETIREMENT AT THE AGE OF SIXTY INSTEAD 
OF SIXTY-TWO 

will help the service, as it represents the gain in age 
due to climbing up and down engine-room ladders, 
standing watch in the machinery compartments and in- 
specting double bottoms. The second part of the pro- 
vision to retire oflftcers after thirty and thirty-five years 
of service may frighten Congressmen who fear a large 
retired list, and may lead to a limit placed on the num- 
ber of retired oflftcers. 

Another clause of the bill 

GIVES TO SENATORS OF THE UNITED STATES THE APPOINT- 
MENT OF ENGINEER CADETS AT THE NAVAL ACADEMY. 

It would amount to a complete restoration of the old 
course for engineers instead of the present course for 
naval cadets who do not separate into special corps 
until after several years at the school. 

The cadets at the Naval Academy are now appointed 
by. the members of the House of Representatives, and 
this would give the Senate a proportionate representa- 
tion. There is some advantage in making appoint- 
ments through the Senate, as it distributes the men more 
uniformly over the whole country, instead of sending 
them principally from the great centers of population. 

The proposition to 



won j^^i^rrv^Mot^tjg^^i^^ 



would for a few years hav^* t]ie effect of placing the 
Naval Academy in comiietition with outside schools. 
There would he a number of appointments from the 
outside iGfaools while tha corps Wfti SlUtli; UlA 
limit proposed, but after tliat the vacancies available 
for men in civil life might become somewhat tluctuat- 
ing in number. 

In this point the bill is not clearly drawn and does 
not make plain the method of appointing men from civil 
life. Whether they would get in by poUtioal pull or 
by competitive examiil&e{f!i0 doea mt mp^^m^ If well 
admini^tei'^^d. this part of the measure would benefit 
the technical schools by hriugiag about greater uni- 
i^rniity, iiad in some 

Any plan inch as tl^ f^tiinttil^ 

TH£t BNIiLBTED hLBti WHO HAVE BBBVUD THK££ Y^SABS Wt 

moHs m$jOn^ nass ^psn jtEraorjiMtt q^mjimIi * 

ii in accordance witb otir detnocratic institutions, ti 
JUld certainly iinhice men to enlist for a cruise III lb® 
ope of getting a commission, and would in that 
increase the average intelligence and efficiency of the 
men on board ship. 
Thoee olauiW 

TWm MAYT, AlTD WQU 9^1 XtO&ll OV 

^ornsm,, 



23 



is a slight extension of the law now on the statutes 
providing for the detail of engineers to colleges. The 
army is already empowered to loan small arms and 
equipments to colleges having a military instructor 
detailed from the Army ; the above proposition, there- 
fore, is not new. The officers detailed from the Navy 
under the old law did much to aid the cause of engi- 
neering education all over the country, and there is no 
doubt that the smaller colleges especially would profit 
greatly by this governmental aid. 

THE PBOVIBION OF A. SUITABLE PLACE FOB ENGINEEBINQ 
EXPEBIMBNTB FOUND EXPEDIENT FOB THE BEST INTEB- 
ESTS OF THE NAVAL BEBVIOE, 

will be of great value. The bill, however, is drawn 
rather narrowly, as it should have made the experi- 
mental station available for experiments of all kinds 
which would be useful to the country at large. 

There are a great many investigations that private 
establishments cannot afford to carry out, and that the 
government should undertake if we are to attain pre- 
eminence as an industrial nation. The direction of the 
nature of the experiments should, however, be under a 
commission appointed by the Engineer-in-Chief of the 
Navy and the American Society of Mechanical Engi- 
neers. The execution of the work planned might very 
well remain where the bill proposes to place it — in the 
hands of the Navy Department. The writer believes that 
such a station could not fail to produce lasting benefit. 

The last part of the bill 

PBOVIDES FOB THE PAY OF THE ENGINEEBS. 

The rates are based substantially on the present pay of 
the line of the Navy. 
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In conclusion, a few points of general interest not 
specially concerned with this bill may be brought out. 

Several years ago an article appeared in one of the 
service papers on the subject of the engineers. It was 
written by a lieutenant of the Navy with the approval 
of a Line Committee, stating that the engineers were 
entirely wrong in their demands for recognition. He 
further declared that they could have no careers, as 
their training was so technical that it confined them to 
subordinate positions, with which they must be content. 
It is obvious that no man of sense could write such 
stuff seriously. 

The positions filled by many who have resigned 
from the Engineer Ck)rps is sufficient proof of 
their capacity to find careers, and if the line of the 
Navy or the Department have striven to deny them 
opportunities to make careers in the service, the Gov- 
ment has been defrauded by the very men who should 
look with favor upon everything which tends to elevate 
and to make valuable to our country the services of 
their brother officers. 

If men are denied adequate recog^iition, it does not 
follow that they are not fit for higher rewards, or that 
their right to remain content with the lot in which it 
has pleased Providence to place them. It is nonsense 
like this which embitters the engineer and convinces 
him that the system which turns out such men is radi- 
cally wrong. 

The Engineer CJorps has lost many of its best men 
within a few years. The officer in the engine-room or 
fire-room cannot help feeling that he is just as essential 
to the naval service in time of peace and war as the 
man who commands a gun division or who looks after 
k bright work mAthm haislitig of ashes at sea. 
bill is iatend^d to aid in iHiilding a r^aarv^ o£ 
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engineers who have been to sea in naval vessels. 
Under the present conditions of service the most effec- 
tive method of killing a naval reserve will be to take 
its members to sea for a year. One experience will be 
suflftcient to content them for the rest of their lives. 
So far as the daily life on board ship and the personal 
relations among the oflftcers are concerned there is noth- 
ing to complain of. The oflftcers get on well at the 
mess table and friendships are not confined within 
corps. It is the oflftcial life that makes the Navy trying 
to the engineer. 

The line of the Navy contains many men of high and 
conscientious aims, whose desires are solely for the 
good of that service, in which all of us take patriotic 
pride, but the guidance of affairs relating to the per- 
sonnel of the Navy is unfortunately in the hands of a 
few whose lives have been spent mainly in or around 
Washington, and who pursue their ends with the fanat- 
icism we sometimes find in one converted to a new faith. 

The writer, after an experience of nineteen years in 
the Navy, has a sincere desire to promote its efficiency, 
and the pleasant official relations which ought to exist 
among its members. He feels, however, that this would 
be most easily accomplished by a sympathetic study of 
one another's needs, and such mutual concessions as 
would secure united action. 
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DELATION OF THE 



TO ' 



SCmNTlf IC SCHOOLS AND C0LLE01S8 ak& tCEOE- 

mimmm institutions. 



Th*'- imte Bill was in trod need by Senator Squire, of 
Wabiiin.i:tniK Dee. 10, and the House Bill, by Repre- 

^^entative Wilaon, of New York, Jan, 10, 1896, Both 
wem referred to the ref^pective Naval Committees. 

Jliii ,^K}¥isT0ii6 of bills, the Go^erttHi^at fm- 
posea ta establish and maintain coUTses of instruction in 
Naval Engineering in the several scientific and tedmolog* 

schools of the United States; and to so endow luid 
snpport such courses ot instructooj as W6U as to strengthen 
the pre€^0i. .^b^neerliig eoarees of «II sucb ittBtitqfclotis, 
that IIh^ miy item$&iz0^m^mp^ fitting i 

ior it^^Hifai Engineering Beftii^0^^ The engineering 
departments of the Si'Me: and other college^ miip UQiveM* 
ties are likewise intdnded and lienefitled. 

( A.) To aid 'these several institutions in establishing 
and r aiiit|UQl^g| JW f toted in these biUdi a '^ course of in- 
jstmctjtitl Hi m^^dhiUSj&iA m^meerin^^ wM^h th^l be alii 
satisfactory to the Engioeer in < 1iief and tJii Secret aiy of 
the Navy, the Government liei'eby provides for all ^uch 
institutions a^ will becooie beneJiGiariee of this federal aid 
the followijig : 

(i.) Fmilities Jor mHrnctton in fmpal and marinB 




Government proposes, by the Wilson-Squire bills, to open 
appointments to the same by competitive examination of 
engineering graduates from the institutions which become 
beneficiaries of the previously-noted federal aid. In other 
words, the Government proposes to obtain competent 
Naval Engineers and establish and maintain a strong 
Naval Reserve of Engineers, by the following provisions 
for the graduates of such accredited scientific and techno- 
logical schools : 

(1.) They may be appointed as Engineer Cadets, in the 
United States Navy. 

(2.) They are then to be given a year of practical naval 
engineering instruction on board a naval cruiser or other 
war vessel. 

(3.) This is to be followed by another year of practical 
engineering instruction at a Government Navy Yard, or of 
advanced professional training at a Government post-grad- 
uate school. 

(4.) They are then to compete with similarly trained 
graduates from the U. S. Naval Academy for appointments 
in the Engineer Corps of the Navy. 

(5.) If they pass successfully such competitive exami- 
nation, and there is no vacancy for their appointment, they 
are each to receive an honorable discharge from the Naval 
service and a year's sea pay, of $1200, in cash. 

(6.) They may then enlist in the naval engineering re- 
serve, thereby forming an invaluable arm of the Govern- 
ment's reserve of trained men. This will be accompanied 
with privileges and immunities which they could not have 



obtained from the Government without such training 
There will be developed an increasing loyalty to the Naval, 
service ; and such a reserve Oi naval engineers will be 
Feady for any emergency or duty in time of jxeace or of war 
which the Government may ^wish \o call mpow them to* 
perform. 

The reciprocal benefits of these n>eaf»iires,to^_aIl engineerr 
fng education in geT>eral and the industrial development ot 
the several States in particular will be evident, . Though 
but few graduates from any one institution may socoropete 
lor Naval Engineer appointments, these measures will raise 
the requirements for adinission and graduation, and greatly 
strengthen, unify and elevate the standard of engineering 
education and allied branches in all such institutions. 



Senate Naval Committee : J. D. Cameroit, Pennsyl- 
vania, Chairman. A. O. Bacon, Georgia; J. C. S. Black- 
burn, Kentucky ; Wm. E. Chandler, New Hampshire; F. 
T. DuBois, Idaho; 0. H. Gibson, Maryland; EvoeneHale, 
Maine; James McMillan, Michigan; Geo, 0. Perkins; Cal- 
ifornia; Jambs Smith, Jr., New Jersey; B. R. Tillman, 
South Carolina. 

House Naval Committee: Chas. A. Bodtelle, Maine, 
Chairman. M. Bull, Rhode Island ; A. J. Cummings and 

F. H. Wilson, New York; A. G. Dayton, West Virginia; 

G. E. Foss, Illinois; U. S. Hall, Missouri; J. F. Hanlby, 
Indiana ; J. J. Hart and J. B. Robinson, Pennsylvania ; 
S. G. HiLLBORN, California ; G. W, Hulick, Ohio ; H. 1). 
Money, Mississippi; Adolpu Meyer, Lousiana; F. C. 
Tate, Georgia. 
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ARMY AKD NAVY REGlsm. 



THE NAVAL ENGINEER OOBPS. 

Following is a bill (S 735) introduced in the Senate on 
Tuesday by Senator Squire ''To reorganize and increase 
the efficiency of the personnel of the Navy; to increase 
the usefulness and numbers of the Corps of Naval Engi- 
neers; to induce the scientific institutions to provide a 
naval engineering reserve for time of war; to establish a 
naval engineering experimental station, and to encourage 
the study of the mechanic arts and sciences, and particu 
larly that of naval engineering in the technological col 
leges of the country." 

Sbc. I. That the active list of the Engineer Corps of 
the Navy shall consist of 18 captains, 25 commanders, 60 
lieutenant commanders. 70 lieutenants, 65 lieutenants ot 
the junior grade and 65 ensigns, and a number of engi- > 
neer cadets as provided by subsequent sections. That 
there shall be a Chief of the Bureau of Engineering of 
the Navy Department who shall be director general of 
naval engineering, and, while holding said office, shall 
have the rank of rear admiral. That there shall be two 
inspectors fi;eneral of naval engineering who shall have 
the rank of commodore. 

Skc. 2. That the director general of naval engineering 
and the two inspectors general of naval engineering shall 
be appointed by the President, by and with the advice 
and consent of the Senate, from the list of the officers of 
the Engineer Corps of the Navy not below the grade of \ 
lieutenant commander, who shall hold office for the term 
of four years. 

Sec. 3. That the duties of the director general of naval 
engineering shall comprise everything relating to the 
engineering material and personnel, and that he shall be 
a member of every naval board concerning the policy of : 
the Navy. 

Sbc. 4, That the senior inspector general of naval 
engineering shall.be detailed as assistant to the Chief of 
the Bureau of Engineering of the Navy Department, and 
in case of the death, resignation, absenc, or sickness of the 
Chief of the Bureau, such officer shall, unless otherwise di- 
rected by the President according to the provisioLS of 
section 179 of the Revised Statutes, perform the duties 
of such chief of bureau until his successor is appointed or 
such absence or sickness shall cease. That the duties of 
the senior inspector general of naval engineering shall, 
under the direction of the Chief of Bureau of Engineer- 
ing, consist of designing and preparing the plans and 
specifications of all new machinery. He shall also have 
direct charge of all experimental research in connection 
with matters relating to the marine, electrical, and me 
chanical engineering sciences under the cognizance of 
the Bureau of Engineering. At least once every two 
years he shall visit those technological schools which 
shall establish a course of engineering satisfactory 
to the Secretary of the Navy, and where an officer 
of the Engineer Corps of the Navy sh U be detailed; 
he shall make such reports as will show their usefulness 
and efficiency to the naval service. He shall be a mem- 
tier of the speed trial board which shall recommend 
whether vessels built by private firms shall be accepted 



hy the Gavefsmcat. tie fnaii prepare sacn forms anr! 
books of instnictioos as will aid the officers of the Engi- 
Bccr Corps in the more effidect performance of their 
dvtics. He shall also perform such duties as may be as- 
tiga/td him bj the director general of naval engineering. 

Sec 5. That the junior inspector general of naval en- 
gineering shall be detailed ts assisunt to the Chief of 
Bnrcan of Hogincering. That the duties of the junior 
inspector general of naval engineering shall be uuder the 
direction of the Chief of Bureau of Bogineering as fol- 
lows: He shall have the |.eneral supervision of all cob- 
•Iracticn and repairs under cognizance of the Bureau of 
Bogineering. He shall have charge of the selection of 
the various anxilidry mechanical appliances required for 
naval purposes which are not designed by the Bureau of 
Bngineering, and shsll make] such experiments from 
time to time as will secure the naval service the highest 
types of machines for installation aboard our warships. 
He shall make periodic visits to the several industrial 
plants where machines for naval purposes can be 
Doilt, and shall also visit modem merchant vessels. 
He shall submit detailed reports to the director general of 
naval engineering, not only in regard to the efficiency of 
the various types of machinery, but as to the best manner ' 
of their installation. Under his direction there shall be ' 
prepared monographs upon subjects relating to the naval 
engineering profession, which shall be furnished free of 
cost to all students who are pursuing a course of engi- i 
neering which shall fit them for appointment as eogi 
neer^cadets. 

Sbc. 6. That every officer of the Engineer Corps shall 
be required, before promotion to the next higher grade, 
to pass the examination now provided for by section 
1493 of the Revised Statutes. All, except those who 
served in the Civil War, shall also be required, before 
promotion to the next higher grade, to pass the examina- 
tion now provided for by section 1496 of the Revised Stat- 
utes, as amended by the following section. 

Sbc. 7. That section 1496. Revised Statutes, be, and is 
hereby, amended by the addition of the following pro- 
viso: Provided^ That the aforesaid board shall be com 
posed of officers of the same corps as that of the officer to 
be examined, and that no records other than those which 
may be on file in the Navy Department from com- 
manders-in-chief, commanding officers, and senior officers 
of the same corps as that of the officer to be examined 
shall be accepted as evidence in determining the mental 
and professional qualifications of the officer to be exam- 
ined. 

Sbc 8. That the title of the Bureau of Steam Engineer- 
ing of the Navy Department is hereby changed to the 
Bureau of Engineering, and it shall have charge of all 
that relates to the designing, building, installation, fit 
ting out, repairing, and management of all main and 
auxiliary steam, hydraulic, pneumatic, electric, and other 
machinery and their appurtenances used on board of 
Naval vessels, not including gun carriages, torpedoes, 
torpedo tubes, and fittings. That the Bureau of Engi- 
neering shall hereafter have control of all matters relat- 
ing to the purchase, inspection, character, and quality of 
coal, and of all other kinds of fuel to be used for all 
Naval purposes: and that all tests of such fuel shall be 
made under the direction of the Bureau of Engineering. 

Sbc. 9. That all boards for the examination, inspec- 



tion, or survey of machinery, engineering material, tools, I 
and supplies, or contract therefor, under the cogni zance | 
of the Bureau of Eogineeriag, shall, when practicable, be 
composed exclusively of officers of the Engineer Corps. 

Sec. io. That the senior engineer officer attached to 
a vessel of the Navy in commission shall command the 
engineers* division and shall be directly responsible to 
the commanding officer for the preservation and efficient 
working of all machinery and appliances under the cog- 
nizai ce of the Bureau of Engineering, for the discipline, 
insiiuction, atid training of the enlisted men of the engi- 
neer's division, and in general for the execution of all de- 
tails of duty in connection with the engineering de- 
partment oi the vetsel. He thdll have no authority 
independent of the commanding officer, and in the per- 
formance of his duty shall be regarded as executing the 
orders of the commanding officer. The officer on duty in 
the engineering department shall be regarded as the rep- 
resentaiive of the commanding officer, so far as the duties 
of the department are concerned 

Sec II. That officers of the Engineer Corps of the 
Navy shall be placed on the retired list when they 
arrive at the »ge of 60 years, and officers so retired 
shall lective 75 per centum of the sea pay to which they 
are eniitled at the date of such retirement as established 
by existing law. An officer of the Engineer Corps who 
has been 30 years in the service may, upon his own appli- 
cation, be placed on the retired list, and shall receive 60 
per centum of his sea pay as established by existing law 
The President may, upon the recommendation of the 
Secietaiy of the Navy, place any officer of the Engineer 
Corps who has been 30 years in service upon the re.ired 
list, and any officer so re ired shall receive 60 per centum 
of his sea pay, as established by existing law: Provided, 
That the number of engineer officers retired by virtue of 
30 years' service shall not exceed six in any fiscal year. 

Sec 12. That each Senator of the United States and 
each Delegate of the House of Representatives shall 
nominate candidates for appointmei t as engineer cadets 
at the Uniied States Naval Academy in the same manner 
and under the same regulations &s now govern the nomi ; 
nation acd appointment of naval cadets by Members and j 
Delegates of ihe House of Representatives. That the ; 
President shall appoint one engineer cadet from the Dis- 1 
trict of Columbia and three at large, as he now appoints 
naval cadets. Until the number of officers of the Engi 
neer Corps provided for in this Act is reached, each Sena I 
tor shall be entitled to have two cadets pursuing the pre- ' 
scribed course at one and the same time, but after that 
number has been reached but one cadet at one and the 
same time. After the passage of this Act, at the date 
designated the senior Senator from each State shall nomi- 
nate a candidate for appointment as engineer cadet at the 
United States Naval Academy. At the same time in the 
following year the junior Senator from each State shall 
nominate a candidate for appointment as engineer cadet 
at the United States Naval Academy, and any vacancy in 
the preceding year's appointments shall be filled by the 
Senator who made the original nomination, or by his suc- 
cessor. The third year the senior Senators shalTmake 
their second nominations, and the fourth year the junior 
Senators shall make their second nominations, and there- 
after whenever a >acancy occurs until the number ol offi 
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i iuji, MH1I Mpproviiff by the hct ieiaiy of the Navv. may he 
; ullgihlit for Mlipoiliimiilit ab eit^ineer (!ii(ieta in the Kn^i- 
ntttr L'oi\m or ihn Nnvy. Thai the ajipointment of ent^i 
tt»»r iindtfU iu iU» Kll^lneer C'oipb of the Navy bhall he 
IIIMdn from iU» •llglllcer cadctb of the United Slateb 
I NmvmI At^Mdirliiy Mi \n» end <if the four veaib' rourbe and 
from iU» urtiduniim of the hefoie mentioned terhnologicul 
MoUooln. ihtt UUUlbur ofgiaduateaof irchnolouical Hc hoolH 
NppHillttid ttltgiunttr Cftdeta. ttH ahove provided, ia to he 
I until ihii toUl tuunlirr of nftirera in the ooroH uro- 

I Vld«d for by thin net tH leuched to tbe number ap- 

IxduUd froul ih« Uuittsil State Naval Academy, and, after 
thill liuitt in rriuilitd, to he equal to the exoraa of the ex 
iHting VHCAUdM over the numhrr of eUKiueer oadelH of 
tbli lUlitrd 8tMteM Nftval Academy avallat)le each year 
I All Npptii'Htionii for uppolntmentH fioin civil lile miiitt he 
UlNdtf to th* Hm'retAry of the Navy on or Itrfoie June 1 of 
enph year. HuuhcAUdltlatrb muHt not t)e leau than ii> nor 
mor0 tlmii 44yeikni of aK«> and hefore apimiutment muMt 
undergo h piiMiieAl evHiuiuatioii tielore a hoard of medi- 
oaI otlrToerii of th^ Nnvy. 

HKiv M TliAt the engineer oadetH anpolntcd in the 
Uuglneer CurpH of tho Navy ahall t>e aaaigned to oruiHin^ 
*iht|Mi (or OU0 yenr, nod at the end of that year ahall ht 
01 tiered for one year to the vmiIouh working navy yardH | 
or tik HUoh *lui<»Utitie ptuit grailuate aohoota aa may he ea- 1 
UbliHhed by th» H<»oretary of the Navy, for auch practical I 
I iuitf ugiiun M lUAy bt rocomiuoudod by iht dirtoior gtn- 1 



eral of naval engineering and approved by the Secretary 
! of the Navy. At the conclusion of this two years' service 
they shall undergo a physical examination before a board 
of medical officers of the Navy and a professional exam- 
ination at the United States Naval Academy as now pre- 
scribed by regulation, and from those who pass, and in 
the order of merit as shown by that examination, shall 
be commissioned the engineer officers to fill the vacancies 
in the lowest grade of commissioned officers of the Engi- 
neer Corps of the Navy: Provided, That at least one-half 
of such vacancies shall be filled by graduates of the 
United States Naval Academy: And provided further^ 
That after the number of commissioned officers jallowed 
by tbisact has been reached, the numb r of omcers so 
commissioned in the lowest grade of the Engineer Corps 
shall be equal to the number of vacancies occurring in 
the Engineer Corps of the Navy. Those engineer cadets 
who have successfully passed the examination but who 
do cot receive commissions shall be honorably discharged 
from tbe naval service and shall receive one year's pay, 
as now provided by law. If the number of vacancies in 
any year is greater than the number ot engineer cadets 
who have successfully passed the required examination, 
the surplus vacancies shall be filled from the successful 
engineer cadets of the following 3 ears, as they become 
available. The pay of engineer cadets shall be the same 
as that now provided by law for naval cadets, except that 
they shall receivfe the rate of pay known as '*6ea-pay** 
during the time they are under instruction at the navy 
yarda and scientific post-graduate schools as above pro- 
vided for. 

Sec. 15. That in order to promote the ttudy of marine 
engineering as contemplated in the previous sections, the 
Bureau of Engineering is hereby empowered to loan 
under conditions imposed by the Secretary of the Navy, 
to such scientific institutions as may establish the course 
of study herein provided for, and shall give the Navy a 
corps of trained men as a naval engineering reserve, such 
models, plans, and machinery as can be spared without 
detriment 10 the naval service. 

Sec. 16. That sections 1484 and 1485 of the Revised 
Staiutesjof the United States be amended so as to read as 
follows: "Sec. 1484. Officersof the staflf corps of the Navy 
graduated at the Naval Academy shall take precedence 
in their several corps and in their several grades, and 
shall take rank with officers of the line of the Navy, ac- 
cording to the dates borne by the diplomas or certificates 
awarded to them at the completion of the course of study 
at the Naval Academy before performing service afloat in 
other than practice ships, and according to their relative 
proficiency at such dates, as shown by the ratio which 
the merit mark obtained by each graduate bears to the 
maximum obtainable mark, and officers who have been 
lawfully advanced or lost numbers on the Navy Register^ 
shall be considered to have gained or lost rank accord- 
ingly, fcec. 1485. The officers of the staff corps of the 
Navy not graduated at the Naval Academy shall take 
precedence in their several corps and in their respective 
grades, and with officers on the line with whom they 
have rank according to length of service in the Navy.** 

Sec. 17. That officers of the Corps of Naval Engineers 
shall not be entitled by virtue of their rank to command 
in the line or in other staff corps. They shall not be re- 
quired to perform duty beyond the line of their immediate 



profession, except when assignta to such command or 
duly by competent authority. 

Sec. i8. That every commissioned oihcer of ihe Kngi- 
neer Corps of the Navy who shall have a regular or super- 
visory watch in the engine room shall be a ward room 
officer. 

Sec. 19. That the sum of f 750 is hereby appropriated 
to enj^rave a plate for priiiiiug the new commissions 
which shall be furnisbed the officers of the Engineer 
Corps affected by this act. 

Sec 20. That by reason of tbe scarcity of Naval Engi- 
neers, all the naval cadets of the engineer division who 
have completed the cou'se of study at the Naval Acad- 
emy, and who are now performing duty at sea or else- 
where, shall be ordered to Annapolis at the earliest prac- 
ticable day for the final examinations preliminary to pro- 
motion, and upon passing the several examinations satis- 
facti nly, as required by the Academic Board, shall be 
commissioned by the President as assistant engineers. 

Sec. 21. That for the purpose of providing a suitable 
place where engineering expermeuts may be carried on 
to the best advantage, the naval station at New London, 
Conn., shall be placed in charge of the Chief of the Bureau 
of Engineering in the Department of the Navy, who 
shall, under the Secretary of the Navy, conduct such ex- 
periments and make such researches as may be t ec ssary 
or expedient for the best interest of the naval service. 
That there shall also be established at this station, which 
shall be called the Uuiied States naval experiment sta- 
tion, a post-graduate course for engineer officers of the 
Navy and Revenue Marine Service, under such rules as 
may be approved by the Secretary of the Navy. That the 
sum of |5,ooo or so much thereof as may be necessary, 
is hereby appropriated, in addition to the regular appro- 
priation now made for the naval station at New London, 
Conn., to carry into effect the provisions of this section. 

Sec. 22. That all laws or parts thereof now in force in- 
consistent with the provisions of this act are hereby re- 
pealed. 
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l^^FKf TAT, TD TITF. PTTHr,XC LKPnEK. 1 

WAiiinNiiToN, 2V ov, J!!.— The; foUow!iii? Im- 
pTiffisivc niid palhpf! ■ iMli r of Dr. Robe r I il* 

l^til Knglneerinji: and oi' tho M^cli&nic ArtEOt 
j Cot-ndll Uiil¥emU,y» In reference to tlje pe^ 
I soniiffl of tho Naval Eogflniwriiig Corpa, ham 

1 ) 1 5 1 1 1 V I V e f 1 J 1 1 n w i T.F EB 13 11 re Ik n . It wa« 

I H 1 c J lU 1 1, 1 i t y a 1 1 cii tH I i g the E n iri lit' p r Co r yi* of 
' the Ditvy, the consiefinenco qC overwork by 
thei otHfiers of Ihftt corpa. 

Dr, Tjiurstoat who was formerU" Pvn^idont 
Of Ihf AiT3 erlcaa Boclety of Mee h n ] i i ^ ■ j 1 1 E 1 1 - 
fla£?ers, U undoubtedly reffardDd up thel 
Ablest ftulbority iipon mGchsDiciiI i^sis^imr i - 
iygln the IJinllcd ^ttiLes^ Having tit> i iEl<: udl 
cotinfleiidti with I he eervlisc^, ho writtitj ^r^^i 

.jii!Qtiv(?s, If h!i wcii'da am trne a i&^SfU 

[p^ ge ts iiiadiE> lu the OTgonlzAtf ozt of th^ 
IRvy* This lett^ should lotiut^uce leg|Aia< 
Hon. upon iiavitl affitlrs. It is tho Btrongett 
'f^Uer that hot tjcen writtco upon naV*^ 
tin Ourln^j tlie post dei adf , and reuds 

Dr. Tlmrstflirs Lottt r. 

N. Y., Nov. im^Slrs I Waa ta- 
tiJten^ted in aiid gi^atly dtatT^ssed" 
be ^otmuunJc&tlon of Novemhor 10^ la I 
Waahlngton corn?pp<>ntleii(5e, felatlag t©J 
tK<? -'f>nilition of the Engineer CSorps of thitj 
TV n \ y . I ^ V u ^ ij 1 \ !r e 1 f n ni em be r of Ihut eovpM 
dniiiig I ha civil war, and fbr half dftzesr 
yeaTs or moxe after lt» clow, Bn4 TOmiy of Ib^ 
men whose sufferlhg And dtB^th yoii dett«rjhii 
trere ttttqualntancce, 9ome of th£m pUfS^tiftl 
friends^ 4ikiid amoi^r tbe&o wei*o aomfl Of ih|f< 
ablest a ad noblest men that tha Uoitod Stati 
Kavy ever fcneWt aJid ibe prtvportlon t»f no^\ 



r *h¥, 
tat^ 




J iLDd thai ffiXn^Xt nickre mllTllt 
irUli ftiUjUi-ttlU'iilUm. Tli«i list of G&i^ 
*tba» neptlr^B^fi^y d^jeUnyiid might tie 
r extended : for It Is not. P^nctJ tbfl new 
»y7 tULSibec^n utitler canst l ut'tloLi only thsir. 
i^KnfflneerGorfM bR» been lUiw a'perworkod 
I ofientrftiiioii. Thia Iftte* period liiu €»Hijr | 
ntCTiBMlod A Bti?&tii wMcJi tokv eatffit^ la a 
mtkl'fr fi irrn fnt tunny yeiim, and ttiP present ' 
crE>lH' (.'= hi.it tho inilrEiiinHlioTi of «. grailuulliy 
mid Fitt iidity IticrertiJitjgf pressure, wJilcb dates 
>iiin i ho t'lijlleat drtys of iho liteiini uayy. 

J^nglne^r Corps and Ita War S^rft^^ 
paring tiie irrfer men were Pe«^y to meet | 
ny mtd rtU kinds of danger^ bariiahip ftBtl i 
|[|;ti|HiaItlonf nnd rcitlgTiAtlona ^rere hut 
In esudiia began Immediately afterwfLr<U 

ro^fUiCd. Menhavp.inmttnytfwtiitlces^ 
' liiplr old emplorweni, nnd itUl 1*0- 
r In service, &ble men, helpful and efS- 
etent. mi-n. mon !»t tiiient and calt\iri3, whu- 
jiii^iir. hiivr doG- much'lfttt^r'in ctvil life, 
%> u i t; 1 1 c Ls ! I ii'o h pore Acutlmt^ta 1 oftener, 
Ijiirliii^d t€f thLnlff b?caii^ t^enlimsat 
1 rt in forced by tfcio «anjg;ulne ejpectatlQttr-^ 
' yet jusUaeaby tm Ibcts-^tlUit Justtee 

It^om tlie obrjoufilr Imf^ertdln^ day of 
trial. But tho servlre iiaa ftn^r 
on pust lytit fijin! jiuulLly by re- 
i Olid its 10&BC4 h;ive included niaoy 
rit« mQ4at-T0|iiAbl& CKfflfer% iqo«£ of whom 

la^djtifUcE? find gdud ferlitig murked 
he leFlslation of (,'uiiKr€!:S flisd iht. p^^sUry of 
ess^icollve drpiiclinFut of the fiorvico, 
rtboB^ Wha have thui ri^&ignod I imVA 
QOTVa manyt aoil I i3o not 120 w reeallft 
tiniclo eaea in which the officer thus mturnr 
lo civil life watj not irre^lly &dYiintn^ieid» 
>om a business point of vleiy, by the changft 
pf Hjg oxihUng oH&[3 is nc4 prf^mptly and 
j^vi-^'lv dvvM wilh every other rncjnberof ih^ 
\ erjgineer corps wbo c^n Utid hia oppQitUQlt^ 
^m^l Ttmlgn^ ftnd hafd serYtoe anil %tie 
Wviffbt of reapooslbtlLty nd^ itiiwia upon 
tvery one 00 duty^ and in rari^Hy iiicreastijg' 
^ tnl^iislty, will para the rest ej ibet ovut to tUe 
j^tettrtril list 01 Into tbe other svoi td. The pxes* | 
Hit roudltloa In this Dtpartnient of tho 
Jul tod Stales Navy, M least, is dlffr j'^jditallc , 
> ih<s Naval Committees of CongrufsB i^ud 10 
g^ms Itself, A r«fl^otion— le^ deservM, 
blips BO lesa real, boweyer— npcus flwcoei* 
AriminlsJimtlona, txittl (t?<((v1»Jly Hmj 
one*i , n R d u pon 1 tit- r("^ jmj l i 1 Li I c- b eads 
be Kavy Uepnrtineat of tbe J^si (jc^uefti* 



t7iinT»lllngr lEIfbftA to B^«nf« B«tit«t 

Cblef of every A dmlniiritriM Snu, irojn IStU to 
l^fi prf^Korit ttrat, tndl liutjw tLfit every one 
bftbeinbui? lal^JifulIy repreist^ntfid the con- 
fcllcfn of tlie Eugiticef Coi'ps HJ the Navy D**- 
bai'tmeiit and to Coogr^s^^so far nfi ibcy wejr 
Semiittcd, foriu mftiiy eases tEeJr peporu 
be^n modlO^r wUhdmwn, orAdually, 
■Mrtiok! OY in L, F:iippTt3aised by higberau* 
Hikly- ^^ liCitFit r s^ueb bms been tbe 




ul the LCi^Ujiiouy be 
, tnubNlA ^nd fcveii more 
_ 'tBo fiMSta before Cou 
preaent Englnoor-ln-Cblef laai 
more outspoken th^i\ jnuay of bis 
preijeotsitor^; but ft von liIs roporfs^ so far as 
jjMbljshf.'iJ, glvi- no jd^^i isiiTf; i^Tcn i>i' tbw lui 
t u I'f! ra- inaj^Nir urji.M'L tlkc, c xi- ; i Mj^ ..■ri-i^. A.^* 
J WIit^^M^t rtiipuri lits^ im icjy iJesk, liiid lob^ 

ffemt^&t&eilmj)!^ states that '^ntf@ numbed 

^mdnatptl by llie Acndlcriiy not sullielent 
t *» Kii jjp i y t h e v acw lu i e in Xho f < t r p s rn it ec d' 
by dent hs, rei^lgtiii tton^s h n 1 1 1 1 r i 1 1 ? [leiit*. It 
<4Siliij& me&nis c^aiin act be d ^ . ■ < I \ i J l ereby tbA 
•TOB^lb<J^r DlvJBloft ki the a . . rji . ran be inJ 
irreftjHedr ^i^<>urle millet bo hud to the twb- 
nk^al ««'liQol« aiidcolleijes of iho country iOj 
£111 tba vneaacle^r a» tUe nnnttoejT of etigiztsej^ 
om^-pi's Is now tJinti *llowc4 l&y IftTr flnlj 

Jl^uJre/' * ' ^ 

^K^lA fitatemetit mstOn very mlMly, eimflni 

t^rpi^latlon evf It ts Tbftf, eltber Jsti hiij^ gJreit 

81 despnir of Eecuribg n proper and efSt^ 
fiervieo In tjae EnglneerLoe DeiiarttJieai 
A crediiftlile Engineer Oarps, or Liflf 
Uy outspoken aud Uone&t BtateJnentS 
pfotE^Atft f^ftlust this loni^-proffredsLci^ 
(tntltm of the EnpHnect Corps have befld| 
LS-(?lVeS flebabilltiittd by ofllf-lul pivssiir©. , 
BuE ill any case tlio rei>ri.'fi>! i-'i I i i: \ Utt thid 
fenrfu] Injury TO the navy aatl to Uie uouotri 
m^stlio'wlth the JTavy Ueimrrmeut a^d Cto^^ 
Tb& possible COD 5equ^nc*iSi asld^'from ' 
^jJleRtrtu'i loTi cH" the uorpM Itself and of sa 
rbrfiVD EHii] fjbic JiHT'ii In cn5^ciof tbt? OUt- 
HR of ^vfir which so many of our 
HtuiimGrr' prcdktlugt are Ir^mend^ft 
fjltio iiJivy m l [Hid and probable ffcUt^rfi'Wi 
try u&Mil eoiitest, , 
l^ft'i?c!t!i or>eKl«ct on tHfl Fart of Cot^gino«iB« 
JVhiio in tli*4 mldiit ctf thifl uiiprntETii! ta^fe 
gmiiin^ Li 1 1 e n 1 1 t o i h r 5 m u i- ( nt^n t daagei 
Echsm'}) i-! duty on tbo part 

Qfr^^E Eias Lirou^ht to { Otifraat vu^ I Jn^-J 
.<^V§ iny wple*i pf tlie nolle ea of tbe Loyal' 
region €im\ find Union? them tliot of Ihat^ 
tb-j^Mi on;]d-^f Hnghiof r W tjiiTii kef, U. iS.N., 
\\^bijr<'' Tjrtuji: iilso rucii[ loru-il 5n your ^\'i(-sb-, 
J ijgtijn voi' respt < lid en«e» lie c o 1 1 r e d t h e so tv 
, Vice in Xmi aad *er"rwS througbout th© Wft^ 
on vewsela In continual aetlvJty, and tool^ 
; i>itrl ill er^ry engageTiHiot of the aevfiraf 
il^idis In wbStl^ ha w^ir employed, froia tba|^ 
Of tbi^ Mtiijlt(*r iiBd aieiflmnp, w&ero hm 
, nerved on tbc Minnepotaititid at ill© impttir« 
Fort:^ HutteiTs find Clark, fi,nd^tth Farrngu^ 
in MoliUu Bay, to Ibftl Witb Fort Flslier and- 
the flg^bta on the JTnmeis river, fin y Hi, 
tills notice: **niief Engineer WbUtiikor 
w*-? » rnan of gtrlct Intogrlf.y, close end 
looting file n.d&h]p?3, and a high minded and j 
m i 1 i 1 1 1 f" T r-i u n . H c \v rd 1 f'l o r n g b I y 1 
dliar wlib jtt.ll ibe biiiiJclit:] of bis virgrijs,- I 



r Corpfi of 
to dcj^triic- 



Ill f;bfeir KnglDwr 5i9fieo, lUn^e « 
fliid btsi offle^^rs or the UnllQfl t 
Ana tbta U the kint! man that tfco 

pfi^Fjiat condition of the En^^^lneer Corpfi of 
thi- ( uit^d 8iHtj?:-i Nitvy Is driving to dcj^rriic- 
t M r ■ i , f ■ V 1 i [ a 1 1 rn of pencil Wbiit I ft u 3 

itltly of UK?ee Wtio are r^sponHSblfei 

Tl ifi t r ► p I ^ h .■^ s li H I [ y '1 u n o t , I am sti rc » n f* 
wUli tiao li^nfiiuf^r CAjrjia Itaolf. It Jscoiu- 
0i tM»t man tfaat W€ra e^r g^t^a 
m m atty Sf T^l^gi Aitd Ilia most coii- 

iliat they sttii r^RBSmtie ton Jco fttnl 
'tiJy. Tht^ faiiU iIoh^p fn>i r ome of uos!cot 
pfH-L lo report nn' nivrisv.l(.y of fiftlud 
^t*pftrt of tbe D£?paj tiUitJiit andonCoii- 
TLic trouble arlBes from the fun thiit 
ijelr reeomtnendatlom have be^n (^utif^ly 
titiijiC?fdfd, t.nymou ami amflti?iirs hsivp pre* 
isuxtii'U. t o ,1 < I c si^H ^\ n Ut 1 1 CO n 1 d o II ly b 
i*|i!L[].y (i'M lOr'd by csptrts, uud thi' men 
LO beihi- Hi'! burdoTi famllttir iTlth 

fte t£i c (uul li iiif^da hava hee n Ign o 1 1 a . 
Ijuvf^ hei^n tnoTd or leas fan 
Sir t til tilts ijitttt^jf for 50 y^axs 
ftvef, find I my«(?|f oncia Buffered 

rrMpo!i;-n..i«i fsillriTh ni" ttjf GovGr D.mm%A 
th(^ uspfTtcdce* of w«P limes immediftfe 
WW nt »otldag lo ©ompiirifiOTi 
of tho rollbflllaiiit hotiombleiind highly 
iaidJ9lc«irfi noweoufJiUvitliig tUc rom- 
the old corps. Tblj* rufiUer aflV<!ii5 tb* 
i ofevory i?n Erin cor of[lc»tr In Urn seiTlioe,of, 
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r^iiLceet^g vJirou^li diHabtlKy r*f the 
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I ^ Xbfl Lm TT .V It, 

niiiJil Hltirif ftriMi^S irn-.^ -.li 1- 
:!liHi-r r;- -. iti IMi^jiy St ^J^i y i; 

'tLHJuagtou. U U r*f ai'd«a My thoa<& lu- 
iJfni v.* <Hn^ lif ueitfoTial lmi>crtU i^iul un a 

^^^^^twmis j*mn. Preside ui f>qbii?}r, 

i^Mirii^ il titi lijit rU.>t ixm inni vinnUii^fi 

m r^frrJ ri-vliiu* uC the eitrru_L;i,ri o/' i^nr 
gMii^AtliiM Dill- sh^^. Tbc QOiL^matiiitl 

ami fliA eoKieU«Ul«^ JUik<iMQm niitcli Drt* 

■ ■■-■1.M iiu i,oi!it*ictlt(? in ttmo i>f riiLttiki iul- 

iiiivai i'nalai'ei^ ftict^WtHi ^^rt^ulur ttuM^ni- 
ll^m ijrul sMUjomiigemeut. Ho etTft itai'lie- 

^- . ■11:41 htJtltk"TT t'> Uli'i U'lUulTis; uf tiiu 
;'-' L-|'M, aiitl lis- J;k.s aHi.rilj-.ljtiii'Ln. Ji« 

('■■Mill U I M. t I ii ij K dv Hi Arja Ut^m.v u L AiinftliU-* 
liM wui* «4tJii*r unal^lQ tw tttiwUilUff to ficad 
^ut a ttuflkltm^ xtumbdr ot men ti> utipv^Xy 

it|itp pr^ecilta^ yeu-tflii and ^f»t llui 
Qiuf umcliiue-j Wild ifc^at^Allj Uei^ag rvilDc^ i 
Uw lo fill. !(!» ^Suty^ l*«taik*ivnl u« it 

Jlig Ottt i*<J nik'O ti* lijult tivir fnV iiin 

i> >i t i} Kj r 1 1 r I n 1 1 , \\ H i J I Up. i h 1 1. 1 ^--h JT t Uu : 

ijii}4t>iiiU^'!«, Ht't? Ufcoajlti^ less, n niirfilui ' 
bymi^t^r t^r vOk^i'tui !» Ijt'tB); Htm (Vitih I rum 




tullir IMVW kt^M fifibjifOtixt. in i<nJ(:r («^ o^tiv. 

unlffr in prfitUi'^ fue Uji' tirrri'* f^£' mi* Tii* 
I tfii/"' St'Liij,;j.n" Hn|LJilfii (iT.,|i...-.i-", iiipi!i|;i^ 

It ililj* i» ht-.fy|]a lUu jpywet c*r Naval 

f Ui* Kdviitlmf lunflftifftJiw ^ tbo cmmiry 

I ftjr littl iu Tilr^ n-r ^ 

lllJLj-fl I'f 1. iitLi.a"..ii E ij Kiu'lviil*!, t iw* ^^au t h H ' 1^ 

li**f t'l iiw* yiiivj^v »Md BUtli rinni Hi^j;*! 

^UOtfloa; TJjuretvMi, tUt^ aMw i ir 
^aijlja, J|jcj't^^tiu,u-i3 < ■..'li----.', iif'L 

I ^^yLtti- Wf] sit M I 'J, I . rv.'-u,ii<jr .Sijiisiii 

time tt^oHt> FiLU'tifiat' iiitfrLiiurtmH 
tiitj Ktty 1^1 be r-- — 

*IHiu r^iuiff fSK!« wh^ ahiii taitft 
fMmE#<s of *?jj«if]eftjj«ff ^tli liontur, 1 

Pi^HH ties Nffnt tA Btilt 014 ii yv;ii>:Ii<[^ 

fm* tlit+ tH'-rJod of ouff y»*ai\ TSn-.tr n/.uJur * 
liiivi.. iio npi-nji'lUTiUy ftf Yirlthi'^ / - 

\* M+*c Ht mm Ui^y iiJ^ to I'l^c'/lv^.^ luf ijuiy 

ipK t>o iit]itjt!«ii^d i& jail aiBd^IinA oiiit 
Ei3i.tfaiiit liiiit the (rritdiiftt^iji of tutJ Kdvitl 

an lnjufti Tb»'.:^i^ ^Litm Ekn *r 4><Tut:iiUm! %vliJ 

tt'HJ wlU. of tiJijrDC^ be? TfTjr fiTMutli'iM, 

*itii|)tHc*«* yvuufi latut ivlli Muvs v\:-HU'u\i 

Afhir I fto I'ni in { \^ nil's I'v Vir'i Unl uT 4ibe 
,t^>Ljr jU: --i-;! tli<\v will Ji'" -.III ill .1 jMifU 
tfrfixi ihi L*-^ 1 i^l'-m:' I 11/ \ 'itX r-i I' s ki, II . M u-' > l■^■ 1 Ut'ir 
wlU tit\ umdr* fiimDsrii' v, Uii tl|r>* til'^l^^rj' ^^^ 

nt jS>^v |,,.ii4i.rii, *"jnitii,, nm\ fix wch U%* 
. s.(ihiri'.[i ^v|i} [ji^ Hit. r,-.intr(' tif nsdrltw rtn 
I j:! iiut*i i lU" hiTf i)r)irir In tlin ITnlU'd ^imtt''^ 
UiH viMiMi; iH' L" luko (nkj.'r LlI llu-ye 

1 (. rt 1 V 1 1 1 1 \.u- t-+ Tt. 1 1 y n U S f II I, T Ut^ n hU**> t 
oHIli:'.::;- tin* ojijtflTiorr ittrtiw ^vUJ 

Mg^nnJ, I In I count IT? m y it*HL 

|H^nii' hHUviij»Mi-rt fii:ii.i^miNl ilu'ti'. inM, rr- 
HfhivL^ l^^.'iitjvij. ui r^'ftnn' I".'*! upnn vM>fi.i u:-^ 

HO'W di :iMU'.-it i'lldli'f'l'll'.i-- 1"'llll^ 
' At llu* <N.i Hi: uiJi' iPr;,!!- 'il' li-jnuni'j M". 
iKt tMK^S ^-i-j'MliLAtr' ».rli,i|.tri Nir t'lVllUii 

lny grl'iid^j'i tl'^ it ronunlN;-hjii lu Hjft t*tc" 

tHfjirt'ifF c^^iiriMifca'Siii*, tuif >^lm 

ttml tVoni I *.i;'^kV Ini: H f. .iniriil.rv ton iif 
m of tJu'L'i^ l.i'hs'^ 11(1 1 ■i...n, 




of liro, Rijd wliii rbt^ 
untliiw iiti kfifi ttail tor uc- 
tiiir<> 

tt«fil p«h»i9bii. Tliv ^fivctrj^sniitit 'twill 

Lit (hft iriiiilt of tiiQ f:u'lo\W tr4k^gi*2*. VIM 
rsni4t»r iMi IMSulfiiJtJBt tor tht* i,iijr 

win ef &n TCi 
1m«» of 4^Ar Without eo^e to tbi» 

, of tin* tn fCllJllli e« . SI f I J M u I !■- . ■ U •■ 1 1 

iiftrfifnAlitrly tliut of imiv iT < n vint^^jirtai 

. wMeAi shuu t^stalsUsh 3t rui.ti'se of 
.1 rrmrhiLt^i'lTijf aaUsfatitsn-j to tbe i§tH> 
IT of the Natf chilli hwytj lf>fv;in(3 t» 

'ttln^H.ilKip for ilhi'^U-rjiiTrj purn.m.'.:. nl- 
fth thev luiKhl ni.it hv. fi^ , ,/iM,i,'.h -tf 

I [In J.- tbt'- euffiUK** of *iia I'ui- 

Kijr!i! TLui' ttlQcry filiall lie IOqii«^ 

■'-^^ Ifillf wMch may titj ^ujxUllefl lip 

, w^Tci f(ki'v& for time t^f war wlflia^t «i«f 

ftUHdt rot ijTF? ^tftirjy M' t rt>i?*il^mnJcf ftita 

I nftuil jTjir.irif ril-iii; iniO n litl'^ti Uut oihtrr 

' iurili,i.,'iii:-; utfi-iljy Mini (IJ:-*! i ii.;iu> in-il yfliujai 

j IfiiC iUi*f row^inJ'ir..i! m^Ijo Im^'o. 

St»ai'Uf?d li^ili'-ifH fur ?*mf(3KN5ori; fmijrth* 
UtatlML- Viv. k-\\ii-\i-nry itt iUu NffTnl Actnl?^ 
^H_ltnfii rniiTrrhifT It i>ii tm lift for work; lii* . 
|HB<(tii^ "[■-■s"Mi;j".;;i uf ^^Jlr^ in»,Htiitk>Tj ' 

iljf r'.^HHt'^'il l II': 1[ (■:.! k'ivr .'I. uun-f f-'^ft^TtfM j 

nfmdiinnuii (iT n ^'• rM.ti 

A ftriii'iiihoiii uaviil fjiirjufp*'!', fn fs^i^jik* 
i lil t; to Tin"- 'riiuf -i-n*:^«i(>cfnt currnAifOfi^U^f 
li-sf *hi?* }Ml iiThI 11)0 limspiJ'^l** Qt IlH ht!!- 
« litis llivr. finJ'li I 

Cr^TTunlttr*!, will nr^^iabtjr >i# tbo tiirniur- 

cttlofu will t#i*^i# m> gfnti# untuTtieft tft 

eT,^^T^^irrvt, Mr, MPm« Miiouce^ fn tUf* 

rtf H,.i-^:iri.'.iM^ fnr.M ,ir,,1 
1;*.^ . .'^H' . iM-. 1 
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■ft U1 



ji:iV. .-.■•ir 
11 u-li ■ ■!! 

H ami i'--'"' 
•ntm^ i*f •nff'h jTnej liij^ 

I^fniln" Mc'tuiJiMfrf* tit llit^ (1 ' ^M.■(,^l( I' 

Jmnr}, unii Oirv uj]3 tir^ tUf rili;-f'-'^it 

■P< Ciil III* tli4'.10lNl t I J |.M,.v h. ' !,L* 111 



AlJt 



hilJ. ^ miUunl til %Ut nbavi*. i^ltr, 

UfilLl' ll i,.^' tli^' tMiVJt, Whl'^n Wtllild WMUill 

t''^iu lii' • (..'^'tifi^.^u 111" tliQ o»U' 
itija lit 9 itiMtl^tiUuTi hJiA ixlfvej^f^ 

L|JiiUt^il Siuti:x ims^y t*i ^xfiri n* lui tip] 



_ . .1 dJi. to r ii 

thft ClIllEllf;, . .■ . I 



: ! I ■ 4h.i,-i.J"b,' ;i 




u«riit«i«k for tH^IaMiH 

m^tA to '"sflSmil 



, ni?*%-. From ri:"^ liijn- <■£ 

lua ^^'WtrA liM^v ?U il.v. hn-H':, ol' nil ene-i'. 
tiTIM] Iru-luij.'d Sitl.i i.Kt JViffUitlf^tr 

iLi* Hitili 111. * (llV1M^d frrjiu tku 

Sfiiiiiui." tui> tM (ji.^ Ulifilur fonn* oi' 
4n,r.iii.- Mil,'. ^.■^Mjr>f.-fl ivvi-.j i.^j,Uili)»i|tiftii Ut 
tiM' <'in], aij',! J I f.itiiiiM't v<m]i;j jti+Hi 
". ilI'Mfil lu f Jif \ '.;ii Tr ii,-t Ihi'tr itlV' 
^m^ii. Xrtit'J.i' IV. . 1 ■■, .',4 1-'^ v,.,^ t iL r.Ah'::^; at 

(1^.1-1)14 nil J ^V,'l1 J li I Irl.ri I i> — U (Ivihrlk'i* 

^tlt (Ll' iiiU'.riVHll.i, , Ij^ij tiri.^ inMV 
^(i^viliy i/l' i N'vtu pi-.»!(/:.Kii.r.'^ tJ'U 
■rvi>!(.^i-i .'.liiHr II -:, wnh r.Mir cu- 

H?**r1rig rfi\\Y-i%-A. ii» i3ii:!^^,:?ii1i:tjl 

f i^tti'lfitn^rliuf la ihv! nj.iji'3 Tnnjiiliii\ 

"Pcuf. Win. 1'. < n'lv.tn...ii. ,,r M... 

Hutv^ of nJin^ Xnviil Aijiiil-'iiy of Au iwiMiitft* 
III tbi* jn'or^'^Niitir in rliAJ*i<tN of itMiirLisiiUr.jt) 

itJM-1 us Lf ii?Ul1f?(l jM-nf. - In 

^Ut t tilVi'THh J, luUlknA, III' '-iMM- 
i'il tl> muU'- 1u..(UU \u Xc'^V. UiM.'NII!4 

'OUttt tlf IH'iMH'1-l ltJ.r troilUli-^. HH 

"T »'.4M'nMl'l 

XJv.'^x Pi>.tt Jr. I ,j .■•I I f , < : ■riA'frUi chi' +Mie*>c"' 

in ih«ir work. 

ll<*Ut(ii tilt* ( nf Tei'liiu iiK- V lUo 

KFCrli t ff i' rnuitbcT g f Ift- Vio UJ l H' . r 1 1 1 4 j J 1 1 ^: 

Ikttt diJimrtTiti^fit In ourrlrM? vu In Uii us- 
BI^Up^ of liwlMliiiie m-cttrrl for nn^ mn- 

tawat Is In 10 T**t fUtt ht si In th<> 

Sfmtl*, III <liti i:ii^;liiivt'l'Jrii; lyltin^Jitory nri> 
?<iaV4*ol <*nu,JiH' «, lit Kit' itf wlrllrh U 

a ii> iKisrtn tinwr" CitvUf*** (•'HtftJi^v It Ifi 

■Htefejilftf^i"^ «*iujt|fty»:"r1 fur tlir >i.ij4l^' jiml 

ipPltliinm<' N wvy fult mill i'^^M>r.ir(.', 
Al! the Tntati'^ Imlldljuf^ nrr^ bofiti'd tty 

tbe-uw thoim, 'J-li usC l itivc* kimh*. er 

(b*t iiinhiiltiliwTiMiitiiM. \\\[\ rrm^rnhrr thf- 
fiill ri..jiilpin*'ist. ibc- ^'-..n'tif^Tilcr *,1to[i, ■^viMiil 
1iini3ij>: MirJ )*iiM*'fQ ImhU'ik' >-;TjijI>, Tui'vi' 

hii>nrU,V. tliJu hliM-i »l-So(:t 3Mn1 oMli-T tT1i■'l*'H^^^I■- 
l43^If 11 Till firrtvif aJi fv'JtUirt'K. Thc tvhciH* 

Till* oii-^-fi of th» *(ttid'*ntii wtnj ui-n 
_jm"UL ifii >riiQii]f>6l i!rntv1ti#. tborumrli 

im Tj< ri( i"s:4'*^iLmt hAl^rtrji \mm«A^1itvly 
fv)i trn^iiiiii icMi, ),t.]Tt U, lu H'V.ulf ihiU an 
hrinnrnhk.. i-ifrt^r hi 111 c>t" m t<> tWfii lit 

^KMifHift.f^ of tlif'Tr <^!>iriiti v. Mbmilil in» 

^Ktil^ fTnrl hruf- n ij:<vij1 onrji j'r ilchiSlrMl 
HHr £.'ivr i.Tn'i'Ni.t Jit ii'u [ i^hh in nm^-'iif fsitrl- 

ftti*''rUn£. 11" n.t^ pn^vL- ,,f (t^o !y,|iiir,> 

'^.MH HUtmM nj^niv im Mur iii^tUrin.vH. wv 
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BE RECnUITEOFROM TliE 
TIFIC SCHOOLS. 



or T8B um m 



D? I mm. 



|«fB unttAil^ tfillMII wiAftif*^t,»,i r<y IIle^,|' 
Slarr I' i 1-T rii' fi-r iriformii! ii>r.i not onLj* 
Ift'fi-* • our ltvr.'U, tiLit 

pitrmbm oooMmltic ll^iMf7 ttbow 




II Wttltii.;'d tlVit i^H.ij the I 



Xirlat thr rnfft Xhtfu tuu bMftlW 

I'iiiiui'uiifL^ itiihj\^*-f iji^'^kdjiti^ III Um fmr-< 

t • ■ -r-nH-Ml ttft » Ciritti^ 

III wmtmafam, undts^'U 
iiSMMiAil HMM of lirasief 






Ulj&19il(vut AeacLeniy Is gntduatiQ^ iui Jiii-[ 
^HEotentAtimtiier Cffmeu. By r^A^ou nf thiA 
iP^eiiEf^sl work thrown upon ihe fti^v mfneen 
fUTfiip risked !n Uu-* f^f>rp<y Ihel't! T^-X'TI ii sUc-J 
<v».-is,si 1 1 o 1" l> i vn k ( IIS , TL !■ L' J 1 1 u i ■ L 1 L J g 

aot be Gx pee tod to do whwl wtia buj^anltf 
f powfti* of ikin IncruM^ed tium^er, nod ^ 
lyCdllBpsa or the oflLcers ivJll be futtowe^ 
^ 'edly fjy thi- illsiiblmir'rjt. of thf* jiiu-' 
OUJrii.MiH]iil J«i'in-u^ii iMtl...iD for iii.fvul, 

^^cp«iidltUTd of 4it>au t 1 oec^, Qoa iMt i « 

Wbs^wrn I^Q iiicrrmeti tbe cp^t oil 
Briu eertaiEas' dimtJie, and liOifttWyi 

nt» that thefe wlH be Tery little! 
^f^onomy iu v tilsfiMjdlug: ftaiippfQfjj*Jiir |i.»m 4j.f 
iiLi J..U t, ^K*. i H H> I. . , [iTovUlft for ^ti j rju vcii^*- ^i 

viU &n o3Ltr& EoilllQn .or two to bo tx^ 

jHiioded to mglatnit] the ^ci^iiey otihQ mnA 

tn Ilia iiive!: tS«at i( ju of I he ton^t dc^ft uco^ ofj 
©tir oo tin try ^ie tie tor Squire was lmpre^^4j 
w ItH f h f ti c 1 1 Ivx t ii rad k' q I ^?<3 rgnulz j^t Ion cij j 
fcJtfee corpse of l>l^^ al Gi%Mfit:'er!^ wttp k net'tiswl t.y, ^ 
Mhs 1A ork Uid NsiiviiLl Acridoiiiy tiad io Uttj 
'BRrplt'.RJcntc-'d, iiud alior cMrtiful dti^lllspm-j 
ttnrt lliH p.'lrji^ftliviiMil SI 11- \^'hh-.'h U"^ i 

t>oflrr> htc miTinc WH-. ijj'jsi.-rib i] l^Mhtj Hiriuiiti', ^ 
tiJrovidefJ that f-Vfry stcienUflc inMiiuUo^ 

of eaglnfserliif ^atlaeuittiTy to tti| 

llia NfliVy Kh^l commejr^cn the 
providln^r b itavnl ywuliieeF^ 
ervo fuL- the country. Thi 
of pencil Iti^lHtitiooa wha filua,}| | 
aursfl ol fiijigiDf.^ering witU botior,«holj 
be appaiutod by the S**crolrtry of the oi 
ciidet pragliKjenei, Upon paEslog li ijiiystgiil 
exam hui til m Of Board < if Mndlciil UJU ' 

eerjs t hi^^c yitiing menahaU Tke aisl[?nrid to><n:v 
uiiing t*h.lpa for tha pn-lod of out* yeitr, nn 
f^Qfl^ i&fit t^mfi t>iey ^hfilL rei^etv^ the pa.] 
^ which liono thoiiriftnd duJIftn* 
iVmie attain he^t to the^jf Bhrjpss tln\ 
^Itofecin opporhVqity of vL^iLTiEm ttircjiriijl 

the BAtue Ume ttit y v. HI b . ^^imj. 
TV J til the mft<?l»10ery nf ^.n? vvn r 
Ships. It leiospeotc^d that during thy ihti. 
tbo yon tig m^n will be on botml thtrac veSHeli 
th*jy will have an opportnnlty to roiiduci 
tiittt sand to t ho rou y a unXnt tine tn;i€l VL»y 
WHJi ihirt erkgkifj wticl boUer stprli^ii' tt*. 
A Foiit^Oniditaite Cq(u-»q fox Siii^lneer GaA 
dld»tc3«. 

AttGf e riitistng nboat o ii e y f I hey arc to be^ 
AOQ t tiai^ It t u t.ho I ! i1 1 t?i I r> tt h, ;i n<t t. Ji i ■ ri ad - 
rnlt.trf^Hl to ri |ui^.[.^gnidiirtte SL'huoL whrTolHo 
lieory. us. woll Hm^ prticn<'t% f.jf ttii'lf pro- J 
" tloti Pti n be n 00 ti ! redn i 1. 1 s h . 1 1 r^} t u lj t i I iiti- 
^iKLViU atfitk"ti at ^'f^w L'Midun fuj MticU ! 

and, Hb lh\i LZuK\LU'vL--iu^Vla^t\ 
ppFiluhllwIi lit Ihut pulnt an e.vprri* 
boril wiilf'h y-hwW oli [Lio f:i.!E]tio ^ M' mii- 
'tllRl n '■!.'!■ I n. Li' imihif^iifo \n f.hi^ cotintry^ 




•tituLkju af npueas-lf j^, not dfj tbu 

moaiwrtt uf it* work. The bil\ at 
JJ^U ir* * %! U Xi n^l i>ij b red 1 y rtjsiiJ t. In 

^iho j«t u (Jy trf til c muo h a t\i c ^ m 1 1 f f ni^^J^^ iti 
pn« tit tiio gma pur po*eB f if II K' Lnmi i>r 





itui liitltrfcliy to iu^Jt* the ntiul 
DetJte*! tile Bfiulre t>lU ^in tjo to i^iPTttrd f lao 
•tfco^siftil »tijili.^nt. There ia at) bUtJ 

That. Tiinoy rf f tjn vrning men who fail t0 j 
t^uff^ '.'Ojnini^Kj, .:.,. i n tttO unvy will C<ill«f tftfef 
various tijiiu.i;- .iijia plants ami cftie^ne 
m&^tes -of f-'' 1 u .■ I ■ r y r , 1 1 ui Iri 1 1 1 1>i wi>.y t bp 
tnsl.ruc i. J o t t v.- 1 , i < ■ 1 1 1 1 1 1 ■ y ii i/' i H I j'Oti q tl 
l«Mird the ware J±i pEi w i j i L( LMi t i 1 i zed L 
!®Wt«ftlae n^itloiu Jt will, ttie ' 

that there era faur grt:ti,t, 
fa&lurea to bf nohtuvcct «'V iht^ t'H.H'^affc' of 

fa^m'f^tl^^ of war wltluiTiT t u«v. I (J thi.: <;i>V" 

f^f^con i! , Tei^T 1 2 1 tl i e :Ti ■■Ion 7 of tb e val 
Ai-adtTityH iUKl nyditiL; oiii. Ils worth iia Cam- 

Tbjrd. Eoi:oniugtim Ui& study of Uie me- 
ciiunle iiite und t 'k uc-jsi by dclHiUrig tis \u- 
® true tors navtil ftngliieeriug iil^n of ^vtjillty 
fintl it^aralog. 

FouTtb. iTiducliiK the yotjog men of tlie 
-counf rv to st udy^navjil Enjfliitferliif, |jf iuild^ 
iij^ ijijt an opijortuiilty to e«ouip« commlS^ 

AdmUsilofi to ttis Nat; BmAdnnetl. 

Of nil the civil RCT vice tiHlfl that; Tdrs^a beetiy 
IntTOdtifed tbe menBiuo of Seruvioi' srjiXrfl i,< | 
tht liwlaf t, p ruf 1 1 g: I . It does u o i [ ■ i - u fu c n 
lioDderoijs Bottrd ofPIxaiJiiiiieri wna uttt jxjpt 
to do the worii of others. It dncotirHK'^^ tli^s 

Efa^ Btiito lusUtutlona to ti^rry *m the^ 
^lUft tnanncr sultiiible t<j ttit^tr Murmuwd^ 
It ofi'ert} giomethJn^ i!Ubattv»UiLi U? 
liioiswho shjil! attempt the work. It Is a 
fkatrlotlo measnrp, and Ttuist. ttf uCH'Y*-(iiU3* 
Sri^g tt! e naval aervi t < ; J n f ■. ! i- 1 ^t} r i > ti t r m - f. w 1 1, h 
Ifce peopl?- It wi 11 ii nmii'Mu t, l s p h fi\ at t U t 
^ftval engrla€erlT3K oftii?ers, tor it will brUA 
conlJict with tb»s ^M oiig: riKin WliOl 
tbe Frirultjf of the l^iKhTioiOj; 1^:^*1 
■ Jl irt'ilS] do no otlii^r inciLNU i-t^ hitN 
#en nbip to dy before, nil d tbrtt is, mnke 
[tt pniN'^lble fi*r a yotihi: nion it^ nc ari'^ li f.'fuyi- 
f Hi If;!- 1 Lj n 1 tl th e nav al t*rv loc w U b 1. n 1 1 h t! i nd a 
liraduate of tbe Ki\vh1 Actidemy, It wUl 
fjrovtf to the country thftt ifthvi' i£ii»tUUtii>f)ii 
Jjfif;ide-^ tbfi 7fav*il A tmdetiiy wro adnt^ttul rtjf 
pvldiijt: a riu^l erjglrn*f'Hn!f r(iHnr\ i', 'J ho 
ittut i I i . • lu;= I i tu tioiiei of th*^ ^■■oii n ti' >- w HI not 
kvulUhQinRctvrs of t his n^^^f^jiurtv bon evrr, 
[(UQiPsa III r.u.Q be &siiovi ti lUfm thftt %hPitgm&' 



IIHIiUm BiMbir B(|tilFe ^ bin, 

liic^tr ^tber oHlcm of the Iloe, nud tbm 
tlicy accunddd. all tbe (Tii;bt.s ami 

M^ ^mm wH^h Avm ^at«d Itie deck officer. 
r.^Nve^mr QfisgHilK^Q^ in^ft Ire x«ai(34LU|r 
Thith^eif. Wtcii tb^ih^irent e^r the eng}£i«or 
oM iTilcgs Ib the thupf? of flpkls of A&o^^iiil^ 
VLi» have pu^iicd aLWiJiy, and if tb« cuiiti>tXL> Of 
f&pm<>t ccatuiien nre to dumlfinte, theo 
IHfrfnVt,^ &wifclta 01:1 ir shi wlieu t httv 
tl'tifih ^lie work of the niivfJ eimMfecr 

VrrUaitfir imporlfttioc. and ttie v 
^«[t1*i* rot ftt their itdcKs tljt^n tro to eoa wJtls 

Cb'i r^jS'^f ^■ng^ln**4^r fit thtv i>*^rk mid ofill ol ft 
rirs^tf uciipiftlns. Tolh^ (.■:r>i:nii:inDdf»i'a of iiaf. 
SbiE^itlt^e dfv^ Beufitor tlqutre propoij tp 
^lMititl]|(it4? the t'liL^fengln^nr. i^nd Ititt 
lortotu Mil ^ill ^rc^tf'r ihttigs ft^f tt^^ nc^l 



^ hull 



Vram th« Asicr amd Matt Rattnm, WaiUagton, D. C U. S. A., 

BaPAIRS IN THB NAVY A7TBR A BATTIiR 
This is the a^e of steeL That of iron bas passed loag 
ago. In 1696, he who had imdlctcd that two centuries 
hence the tea wonld be dominated by ships of steel; that 
Instead of 8 and 10 knots, these great floating armed steel 
castles would make z6, z8 and even 21 knots against wind 
and tide, would haye been deemed either a champion liar 
or a crack-brained dreamer. But so rapid has been the 
march of inventive genius, in the construction of ships 
and the addition of new devices, that our older officers 
of the Navy (those who were educated under the old 
"jack tar" system, when an officer had to be as much of 
a '^acky'* as the able seaman), are somewhat puzzled to 
keep up with the march of science, and the multiplicity 
of the new inventions of these fin-de-siede days. 

The cntt for the acquirement of new territory, which 
seems to have seized upon all continental Europe (with 
England it has always been a chronic disease), has made 
great fleets necessary, to defend the newly acquired pos- 
session. Fifteen years ago, Belgium — for example—had 
no colonies. To-day, by a bit of juggle ^equal to that of 
the enterprising Dutchman who purchased all of Man- 
hattan Island for two pairs of breeches — that kingdom 
has a domain in Africa that is as great as all New Bug- 
land, and the Middle and Western States to the Western 
boundary of Illinois combined. This she obtained by the 
aid of H. W. Stanley and other influences, needless te 
dwell upon here. When the German speaking States 
were fused into a mighty empire by the nerve of Bis- 
marck, backed by Prussian "blood andiron," united Ger- 
many owned no colonial possessions. Now see how they 
are scattered, from the valley of the Congo and I^ualaba 
to the almost unknown islands of the Bast Indian or the 
Australasian Archipelago. So it is with Prance. But we 
began this to say that, having these things, means for 
their defense must be always at hand. See the number- 
less disputes, and in two instances wars, England's colo- 
nial possessions have drawn her into. It is a fine thing 
to own an empire, on whose proud flag the sun never 
sets, and whose drum-beats re-echo around the world, but 
to defend it is an awfully expensive luxury. See what a 
flghting fleet England has to maintain to uphold her su- 
premacy on the sea, and keep her possessions from being 
wrested from her. And these ships are all of iron and 
steel, .and the nations are just becoming acquainted with 
the peculiarities and requirements of the huge fighting 
monsters that are sometimes as full of coquetries, fads 
and contrarv notions as any fashionable belle or beauty, 
becomiDK just a little over-ripe, can be. 

Experience alone can teach how best to manage the 
newest world's acquirement for war on the wave, the 
steel battle ship. In the days of John Paul Jones, De- 
catur, the elder Porter, Perry, Preble and others, the 
question of "repairing damages," after an action, was 
not deemed one of much difficulty or peril. Some spare 
timber was alwa>s aboard, with a view to such contingen- 
cies, and with an expert and ingenious Yankee ship's car- 
penter, supplementing the practical skill in fixing up 
»actures the commander had, why the matter of repair 
after a fight was not regarded with the anxious awe that 
surrounds it now. Truth is that our Naval officers are 



only partially acquainted with the new and sometimes 
fractions material they most deal with, should we ever 
have occasion to repair ships damaged in action. "You 
could always tell what good old honest oak would do, 
what you could expect from it, sir,** said one of our oldest 
retired Naval officers, at his club, the other evening, *'but 
these new materials, iron and steel, are going to puzzle 
aud preplex the naval officer mightily who carries a mod- 
ern squadron into action, and gets it much damaged. The 
modern captain, who has an ironclad to command, is very 
much like a newly married man. He has to learn the 
temper and tendencies of his vessel, just as a man learns 
the temper and little weaknesses of his wife, only by 
daily observation and experience.** 

Notwithstanding the immense power of the modern 
man-of-war, its very strength is often its weakness. As 
a grain of dust in the human eye may produce the most 
excruciating pain, and render the organ useless for the 
time« so the breakage of the smallest bolt or rod may 
paralyze the machinery of the most formidable battle 



of this is given by Fleet Engineer Quick, R. N., in a 
most interesting paper, printed in one of the publications 
of our Naval Institute. Discussing the ease with which 
a great battle ship could be rendered useless, he cites the 
following instance: "In 1891, on H. M. S. Trafalgar, the 
locking bolt of the after turret was broken during the 
target practice on July 13, 1891, and although the engi- 
neers and artificers on board worked steadily, it took 
three days to repair the broken part, and during this en- 
tire period the guns in this turret were entirely useless.** 
Here is an object lesson that everyone can comprehend. 
The Trafalgar is regarded as one of the most powerful and 
formidable vessels in the British Navy. She is of about 
12,000 tons displacement, her engines are 12,000 horse 
power, and yet, for three days, one-half the tremendous 
fighting capacity of this splendid ship is paralyzed, just 
because a piece of steel perhaps two inches in thickness 
was of faulty material, or else badly tempered, and gave 
way at the wrong time. It does not matter why the 
thing gave way just as it did, that it did is the matter in 
point, and its breaking was sufficient to reduce the fight- 
ing ability of the Trafalgar just 50 per cent, and the 
damage could not be repaired under 72 honrs, though the 
best metal workers, the most skilled artificers of Her 
Majesty*s Navy, were promptly at hand. Suppose a great 
sea fight had been going on, one in which English 
supremacy on the wave was trembling in the balance. 
What sum could compensate the British nations if the 
paralyzed guns of the Trafalgar had been able to turn the 
balance to victory, and were useless at the crucial 
moment? And in just' such things as this broken bolt lie 
the greatest danger to that, in many respects, the snprem- 
est triumph of the modern steel thing, the great sea-going 
battle ship. 

How can these dangers be best avoided, or occurring, 
how may they most readily, and above all most speedily, 
be repaired? Time, time is a mighty factor in this ques- 
tion. While a 2-inch bolt is being fitted to its place) the 
power and prestige of a great nation on the wave may be 
slipping away. Hence the enormous consequence is a 
correct practical solution of this question. 

The only fight of our time at which the modern steel 




sea fighting machine was used with intelligence, skill 
and high courage was that of September last a^ the 
month of the Yaln between the Japanese and Chinese 
fleet. But for the English men aboard the Chinese ships 
there would have been no fight to discuss. From what 
happened there the naval officers of the world have 
deduced three or four conclusions. The first is that effec- 
tive repairing afloat, without the aid of proprer repairing 
facilities, is out of the question. These facilities are best 
available in the form of floating work shops under the 
direction and command of an officer of the engineering 
department. A 200-pound shell exploded in-board a man- 
of-war is no more a respected of fine machinery than a 
rifle bullet is of the human anatomy. This was demon- 
strated 30 years ago when heavy shell fire was in its in- 
fancy. The Confederate ironclad Albemarle with a 
single 100 pound shell from a Brooke rifle fired into the 
U. S. S. Sassacus, Captain Roe, killed and wounded 37 
men, the greatest destruction on record during our war 
from a single shot. Since then guns are more powerful 
and the machinery of a man-of-war more complicated. 
One of the first naval experts in the world even goes so 
far as to say that "the modern ship-of-war will not stand 
more than one strongly contested engagement.'' Our 
old time wooden vessels stood three and four such fights 
as that at the mouth of the Nile, Cape Vincent, Tra- 
falgar, and were good for half score of years after all 
these. But they did not have to resist the attacks of 800- 
pound shells, or even 250-pound rifles in those days 
when they were laid yard arm to yard arm, and the men 
handiest with the pike, cutlass and pistol won. 

But a revenanus a'vous moutous. The admiral of to- 
day in case of war would find it as necessary to consider 
how he was to repair the damages done to his fleet after 
action as he would to formulate a plan of campaign. As 
has been stated, in order not to detach the vessels from 
the fleet that are not very seriously damaged, the floating 
working ships, with their full complement of skilled 
artificers, would either be with the fleet at the time it 
went into action, or if near a friendly port they might 
await in a harbor close at hand the orders of the ad- 
miral commanding These repairing ships would be con- 
structed for the service, and be equipped to do anything 
in the way of replacing damaged portions of machinery, 
restoring displaced guns and renewing broken bolts, 
shackles and repairing damaged turrets. Naturally, cer- 
tain vessels would have to go to a navy yard, some to be 
docked, others to have new pieces of heavy machinery 
replaced that were too badly damaged to be ever restored. 
But generally the fighting admiral will not send his ships 
to a navy yard if he can avoid it. One reason would be 
that, as every experienced commander of a fleet or ves- 
sels well knows navy yards, can not be hurried. They 
are conducted upon a clerico-military system which for 
many reasons must be adhered to, notwithstanding it 
may serve to stir the temper of an impatient comman- 
der of a fleet, who wants to repair damages in the quick- 



unless hulls have to be looked over and new propellers to 
be fitted or similar serious work is impending, the weary 
admiral of a fighting fleet will never permit his vessels to 
get into the hands of a nayy yard commandant, for no 
matter how ready, and willing the commander of the yard 




Consequently, 



might be to expedite mattera' he could not get them out of 
the "officii^ groove/' do what he might. It is the system 
of circnmlocatioti, that is the development of 300 years 
that contxols the world's yards. This country got it 
from Great Britain. It has its conceded advantages, it 
produces excellently well considered and delicate work, 
but to hnrrya navy yard force of workmen is out of the 
qnettioo. They are not used to it. It is not a part of "the 
•yttem." 

Where the floating work shop is not available and 
American ports are near at hand tfie wise admiral will send 
his ships tnat are to be repaired into some harbor that is 
at near aa possible to a great city, anywhere along our 
Atlantic seaboard, the regular force, at the order of the 
.Chief Bnffineer of the Navy,could be supplemented readily 
by skilled bodies of workmen drawn from the machine 
shops and great iron and steel foundries, locomotive 
works, constructors of steam engines. Any head of one 
of these establishments would gladly lend his corps of 
skilled workmen to the Government in a time of need. 
Then, too, the private ship yard could be utilized. So 
that in the hands of a skilled chief engineer with his 
plans unhampered by officialism the work of restoring 
and rehabilitating a battle crippled fleet would not be the 
terrible job it might at first seem to the unskilled civilian. 
To such ships as conld not be brought in near the shore, 
telephone and telegraph lines might connect them with 
the land. Under the direction of the trained naval-mili- 
tary engineers this work could be done in an incredibly 
short time* The great telephone companies would, whh 
ready patriotism, furnish the fleet en^eineers with skilled 
electrical workers, when those of the Navy were not 
numerous enough to meet the demanrls upon them. 

With the battle ship and its multiplicity of machinery 
of all kinds, the engineer of to-day should be a scientist 
of the first order. He must be an expert in the strength 
and tensile power of metals and a skilful electrician. All 
this knowledge he should be able to briog to bear whenever 
required. Suppose, at a moment, when the fateof a squad- 
ron was at stake, the search light of— say the Indiana or 
New York, the admiral's flagship— should suddenly give 
way, and with one of the exasperating tendencies that so 
often characterize inaoimate things for some occult rea- 
son obstinately refuse to work? Where would the fleet 
be if the power to signal at night was suddenly cut off 
and the engineer was unable to remedy i>? The possi- 
bility of such things as these have ma'^e the position of a 
naval engineer one of tremendous responsibility. In old 
times, say in the first years of the war, a man who could run 
his engines, repair an ordinary breakage, with a fair 
knowledge of what steam would do under ordinary con- 
ditions, was accounted a good engineer. But he would 
not be in the race t ow, at all. The Engineer Corps of 
our navy in as much a scientific body of officers as is the 
Engineer Corps of the U. S. Army. The men charged 
with the responsibility for the efficient working of the 
motive power of a fleet of war ships have about as great a 
task before them in time of war, especially in action, as 
can be set for men to do. 

And here, it seems proper to observe that the naval 
engineer and naval constructors' department should go 
hand in hand. Speaking with that diffidence which so 
well becomes the uninstiucted layman, it would seem to 
an inexperienced iudement that two or three constructors 



should be with each fleet, particularly does this seem ad- 
visable when making a cruise in which the fleet is liable 
to go into action. There ate mf ny things relating to 
naval architecture that could be best decided by a clear- 
headed man's personal observations of phases of cause 
and effect; say the conditions resultant from the impact 
of 200-pound shells that can not be decided any other 
way than by practical observation, that would be most 
interesting. Then the naval constructor would be at hand 
to assist practically his brother officer, the engineer, in 
making such repairs as might be possible at the time the 
damage was incurred. There are many excellent reasons 
why several naval constructors should be part of the stafiP 
detail to every squadron, which the experienced officer 
will perceive without further considering the matter here. 

The importance of every facility for the immediate re- 
pair of the damaged ships of a fleet after action is so ob- 
vious a necessity that it requires nothing beyond a brief 
presentation. It does not matter whether the action has 
been a heavy or a light afiPftir. And, to do this, an 
ample force should be available at the earliest possible 
moment. And, pursuing this idea a little farther, why 
not have attached to each fleet an engineers* ship? This 
would be an innovation, but it seems to us a valuable and 
useful one. Here could be carried everything in the 
way of repairing material, tools; all, in fact, that any 
part of the vast variety of the steam, lifting, electrical, 
hydraulic and other machinery in use to-day on every 
man-of-war might ever require. Here, too, could be 
berthed the force of skilled arti6cers that should be a 
part of every squadron, that may go into action any day 
of its cruise. This body of men would be one beside and 
entirely diflFerent from the regular force which is a p«rt 
of the engineers' establishment. It would always be 
ready. When, after action, the regular watches of the 
engineers' department were worn out by lack of rest, 
overwork and excitement so that they were almost un- 
fitted for the onerous duties that follow a sea battle, they 
could be relieved by a skilled body of scientific work- 
men, under their own officers, who knew their work 
thoroughly and did not need it cut out for them nor re- 
quire labored instructions before they understood what 
they had to do. This idea is embryotic, but it seems to 
be worth consideration from those who could give it life 
and practically test its utility. 

Chief Engineer John R. Edwards, U. S. Navy, has de- 
livered some notably clever lectures, touching mainly 
naval matters that most deeply interest the Corps of En- 
gineers. From the three we have condensed the above. 
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^^h^it^'iL^, W0UU1 iint oDiy b* (>f cdyri.rnh.if^i'' to 
tbe wU^Ji? uj^.r'al i^fitfineerlnif proTei^^^itJij, k^nt J 



il lo ^lll tli& be 
be Sufvioe, 



wuuM yi'j'Vi' T-o awaUiMi and nuikitJiUa ^irjuniu 
It In Uk- Na-va! ;ii') vSLi<j'^ ^i? oa*- jjf i^il^ 




stated in tUd Lricfeat form, whjoli It^ad the 
meti wiio recamiTjend: ih^ hill to attiiCh bo 
great Imporiaiiice to it? utisjaage. ilany 
others wlJl readily suggi-st ttudtns elves, and 
JL stiemg to tftom tba^ th.?y may \vlth grc^.it 
propi'ir^ty urgre all who ar^: In rrbi^ttd in 
hiB-her ttehrtJeal t^-ftu^ytlon to g'ivt! it thcJir 
hearty and acttve BUOj^orL From informa,- 
tina received it ib bgUeveti that a united 
tftort pi'Oinptb'" made to eaU the atteiitiorj 
oi b^enatgra iind metnb^srs to thi* rai-rix^ 
tl"ie bill win resuk in M^. L-arly passtige. aTid 
th'r'y uty:;^ ali wtiLJ aiv ]nil;r'ff:!^tird r.o rnak* 
theif Jiiilti^nQc- ft-!t either Ly writing let- 
?king: personal liotervteWB wUh 




N»w OHwvilK. J tin, T. ISSJfl. 

Our n^phmut&Uv¥w ill Oo^irtM snurt, 
alwayi Jit«|} mnti^lai liu<»rv»tM Ot till* 

I **Ii[''ttrir ^Oiii'dtfijj)" lA the cry of 
HiJUU*. To t^iupcte IV I til tht Noj 
nuiM: Jitir« mor» &tid iMttir'ii^ 

OOt better, |>rofw»i(>r«H Th^ cost of mniD- 

jg lor of *r n ocntar^f Uave nlUtonsS|| 
raowmpiit nnd are iil4ed ^tattt 

Irud ol^ tht^ JuE'M^ tlaeutal ^chgolMr 
tWin^. ttf tliotiit In sUtiitU ti> t'Jill upon 
Hi. ill Xuvf.it Acudeiny.fniiJ \\tv t^t^Ul y^iviA 

from th** l iikt^ii Slatf-r* i 
i rnifliiii) I'Mdiu^Tturk i>f the nintib^rn <if ' 

ficrri ii> f;4<^,fKM> jjiTjiI rbej wit 

ti t "BK i'-fl Ui S H I \v U i 1 gr t'n S, r i ■ n re f.. J 1 1 

Uad beifu wo vulu^iLiJo Oi st tiit'y ^vi^iw 
induced 10 roirign at yi^ry uut<^U uclvrty-vfi 
Mjh Gorfji*!] UDlTerslty, Aiin Arlmr, Tiu! 
Unlvemlty of Penuijlvanlti wnd liarviinl 
ttr« exam^it^ i 
The law alldwlnif the detuH of th^e ofM 
fluar* bi atlU la torcc, Imh Ih luijiroriittre. 
owing to tlLa ax<^edLuk:ly HumVi nuinbi^if 
of ^neltiMra allowed i\v v.nvy by Inw. I 
T\m Huraa-Q of f^teaOT Kn^^lneri lug, ret^i>jj* 
tiiscinit; ttif* nrr^nt rftUu* ro ihi^ i^*;vvi^<yi? at 
iut^sf by Hktj [jresffoffr fjf thf*«H ylUem hi 
tint viAiioiiw t]iijv(:*rKlMi''n, is jiiijtloui^i lo 
oomplr with ihi' lii^v jtEjri tUf'itinr^> ^afl 

two Uilb In'fr.n'M r-iiiifn'Tte ririliiri;^ tor au « 
ihf'-r^Httf» Ui ih« jiuititiJrr uf r-Ei>5i mhc-j, h 
TVTlfin^ UulverHlty U vUnilv in tf- rested 
(ti thia bill, fi>r if it patjaea vv,» susely will 
Ot>tiiin the dPttili of Mri mM^c ^ r to *l\\\y sit 
the Unlver^^ln- Th^- rJii rmifur su-.-,vuirrt 
infg* pc<!unlaB ,v hU! 1i» fnrMM'i" r ^ i 
t:{iL rt*FiPi4rfth iii inis'tiiiii i: ip'tTlng j 

'ilnilUtr iti tliat DOW ailt^^^^^^l '^sj* 1 \^rL>[y.»lxi 
wjipt-rlmeutnl AtJifiona In ^ii^i h nittuv, FUm 
f^fir, it pPfiuitli tUo loitii gT ij.4in?ir[itiiN. ^ 
|_Tba tdree tiiiitu:? njiiiMt i)>*fl^lncl by owTj 
Pt^tltb^rn tuiSverBltlop* iin^ tK-rn-ldiyl for In' 
fbej*e bllK «Liid w^ fettrneHtly hf>D(> th«t our' 
lit^prfHebrjHSTeB ^Vlil do ailt tfi tlioSi^ [ntWi*r 
to fsirthi r their paahUk'^' 'isfl tbrlr <-JT[srij*, 
hi llioir bfhiilf ^¥111 be ^ftti hod wllh uvi*ctr 
tprwit. nji'^f* HUh lire ^'ortb Ipum ofi 
oueandti to v,-ur ;>owtht?rn uiilTifrwliIeflrf 




tiaasiigrep fot the t^eatuiti that exist! 
cum^tances tram time to time aid not a**^in 
favorable to at2s?h a movement* 
^jOn leaminr t^at a similar hlU ^vas to be 
tlTodxiced at the openinE," of the pre sou t 
alan of Ccingressf, ijudt^r whLir v.a^ b*- 
Ifesl to be more favorablti ausL>!c* ^^, ilie 
iitlve Committee of the 
@d President While of O^i 
member et th«. jc^crnlmti 
inif^dt In thft ptftCA of Pr. Daboei^ 
temporary traraflfe^emce to aaotlitw 
left a vacancy. 

A bill T^'aa bro^ighi: forward by Senalor 
fiquJre or Wa&hlnt^r oi^ soon after the op^n- 
lag of the pr^^tTj. i-w r^pion of Cungr^sig, 
dmwz]^ upon idubt^E:tiriii:..IJy ihv sainhf Urtes 
ae the former od»^, but Introducing some 
changes whlt;h, as ttiey ait(?<:t prliidpfiUy 
the organi/jiTtjon of thtr Engineering SiaCt 
of the nnvy, da not c-sneciaiiv corjcern the 
cduratkiJiul institutions of liie countn". 

Th^ bill. Lit^ j.riuLed, is ^iiown as Senate. 
Kw>. Ton, aij'J its full titl^ Is '* A bill to re- 
organize ajid iiirrei-iSi^ the efficle-nc-y of ihp 
p^rscmnrj] of ttie iiavy; to inu'teasp the uae- 
lulness lijjd nuinbL-r:. of rorpa of Vaval 
JCTigineers; to induce ibfi ^.nieinifk: in^LJtu- 
tiOn^ to r^ruvidr r. navuil englneGrln.i^- re- 
terve for lin!c of wur: ti* establJsh a naval 
etJHlnefefJng- '-.■■viM.vinjLirital :^tat5on, and to 
«t)OorUtA^e tl[h- .'-Liriy i.iC th',- meehanio arts 
Altd tft^^nl:^-l^ ^liM i-ik'u!ar],v that, of naval 
irlug- ill the Lt-'ch no logical (!ol£egea of 
. iUDtry. " 

■fill J? out of vieu^ cti; that rol&tes io- the 
niJ?m oi ih^^ bilh only those provisions 
quo red Avhit.'.h dirh-iotiy interest lechnS- 
t'Ul inetiiuLio!if^ and whkdi, if ad^^ptedn can- 
not fall to b*' of fii-r-rL-:a>clun!^ Importance: 
^i^-u, 13. TlmL ttie trra^iniile!? of Ltfi.'hnoi<^sit7til 
Kct/U uf ibt' ] nkL4?ri Seqi*?;;. wtiosi? ct.uTKe 'jr in- 
i^ciMction ill mtTL'hanieal enginei^'ring' t-u^ con- . 

N'^val Ktij^meK.-rSn^", iind iitJj>L^jverJ by the L-^crcre- 

f y of lilt Novy, iimy Is^ (Aieihle for tippolTit- 
nt a* tfikfflneei- tficl&ts in tljf- E:iEJTi.i-er Ci>r^is uf 
■ nan J k 
tifirt ihe apt^ointiTif-nt cnf engineer ■uBLdeLs in the 
eineer iAjtus of the navy shall be madfr fivn* 
t(i0 en^lne^ir cadet?: uf th« tiTiited Stabte Xikv4^^ 
Aca.d«niy at the snrj of xhe frur year*" couAe, 
«ind frum ths KTC^^JnileH -r (h^ befi^re-mentloned 

The numlLjer i^r i^n;-] -.=; tekiiTvintfit^iit 

ttchoola appointed ituhm- CLi.]+'ts, -i^ vix- 
Vldcd, Ifi r& bt en^iitJ. vn^U U .^ ru»n,l. ■;■ iriT|... [:- 
in thf* cQrps prkii'lcliid iov by liDs . r-. i--: li.-i. 
Irt thlrtTt I'^s* die: uutul.'i-jr jiijpoiin l-cJ t]'i>[ii ui'.- 
Vnfteid StaU^ NttNal Aj^a Jeuiy, aud, nCtcr this 
lIlDft if xeacbtd, tcp Vit to tbt; excesti of the 

•xldtl^s Vllp{:an^J]t!:£ dV^r the Tiiiniber or (snpLnttf 
V44c'tfi of 13» tiaitfid Sttit^y Nnv[U Academy avall- 

Kbie isi,e^ ym^ 

Sec. 14. Thit tbp pnglfjfer ^inJet^ iipiic^lnted In 
Xt.y Ensitieer Cf:^riJS of th^ mtw shbiU hii ^tslen&A 
\iy '■.TuialrK f^■^ on'.- .vvsr. &.na fit ttie iSAiL 

»if thai ynrur 51- J U t.c ordcL-tii for o!i^ yi^ar t& 
vnrioaa working navy > ard]a< or te eueh ecteti^ 
tlfla p09t-(rra4uaLi:^ scho&U fle may bt ^ttubUfthe^ 
ty the 3ecretEury the Nft\7, for aach pr^o^ . 
" Instruction na itiay be reoomxn^ndt^ by th* j 
xlr General of Kavat Eaeiaeertoe. and m'fi^s 
i by the aetretary &f tht NavTf. At the 0OJi-| 
ft of ttiia t-fpi? ytaxm* service thjey aUttll 
A phytii^iLl ejeamination bet«r* h board of 
dlc*l offle^?!* of the navy, and a prot*flsiiCinti.l 
■xaflilnatlon &t the Tnited Statsa N^aval Ao4J*TiiyH 
; iHiW are4crib»c by rtituUtlOh, t^ud fr^ca thoie 
ftiawt And m tl^ ordar of m«nt a# ilMirft 
|iu«.Tnlr.&tloi}, ihall b* dbminlnl^td thr 







^Ibft pftiiag^ (U^bo prrnKi4i'f1 nets dlsT 
llTo i>rofltod in thp piiL^t by Iho t^etiiU 

thin dHNiihil H Uf.'U^ hlli TIH' IHIi\ionM t<P N - 

,fUre it tinw. TiiliirK* T ^Th Vf 'ri^if >% htr 

lianHi'tl, Jit Hitji'i' liif iiit t'lf trurt.csr 

iliv} \'iyv Kuch ntlur iJM-iis; i! ijrt^ Ji^i il: li 
i>ru|nn**Hl tliiiC till' ^njira] Ki»vuujmi»l\t 

' Thr^ South vrouM, Uii rc f.in ,, be one 
of tIjL* leadititf btMveli' aiiiJ inr 
tbut rtaMCJU tlitt biil» ^^hguhi Lave tbe 

Trfijjhwiuna f#'i'tntrily fxpeein Iti 
Dut'HH unil lUn^rcpit^iiUitlvos to lit- 
it in thia niMllvr, to ^uabl<» TuldDt^ 
v^fdij to HtruiE* thtt detidl of a 

tbi AMktijiai tb^ G«ii. 
^ mtmbir of tlift nfttal com- 
p<Mtltloii to nmtorlAUr tm* 

^ of tW» l4gf|}«t]«l»« 

ntt. Wik fuel ^xmBdent tliH.t 
I our otttBT Qo&gxoiMiii«»iL uxlu bo 




stated Tu L,L.? brjci^iat lorLti, which it?ad tlie] 
njen who recommenO tjrji^ bill to aita^^h so 
gr^at irapartanct to Its pEkSsa^e, ilany 
others wDl rcfadLly Euiigcst ihemselvei*, 
It seems to iheTO thai th.iv inaj with grt^nt 
propriety llrse all wlio arr intei t-(^ t iri 
hl|f CT leeitTiIcal trj u L I o n r □ % t; It t li i r 
hefltrty Stud iictive euriiiort. From infornia- 
Uon rpceived, it Js hL^ieveiJ that a united 
effoit promptljr made to call atteDlioTJ 
ot ^enatora ^mj metnijcvs ta the mt-rlte of 
the bllil wJii rf-auh in tts early pa^Bagis, onfl* 
they ur.Kfi? ^Jl wh-u are imrres^ttd to make I 
th<?ir Jcifluence Ttlt eUhyr by writings let- 
ters qfe by setting perHonfil intervlSiWs with 
BmOilms arid memliP^r;^ frcim their respect! 



KAjiof&er cufiout m^i vety unjtist 
pre of the new regulations is that, nt^H 
mmm, a. machinist who has served c^B 
term etslbtment and has heen advanced 
to the fint giade, most, if he re-enlists, 
begin at the bottom again and wait for 
promotion^ nnless he immediately re^«n- 
lists, or h^>pens to be assigned to certain 
specdal or exceptional service. 



Engineer officen whp have been 
through Annapolis* and have had the 
same military and odier training there 
that hks beoi received by line officers 
are better prepared to contend for tfae^ 
rights of the engineer corps on board ship 
than machinists possibly can be and tU^ 
explains why line officers are so vety. 
anxious to show that the steam engiq^ 
department of a naval vessel shonld be 
in charge of machinists, and that no en- 
gineer ofikers shonld be aboard tfaff 
"I'esscl. " 



tioa^ ain'^'tili'ii^ to Mur < 'ijii^^itrsfl; 

ftougrt?S2i fir i'ln jin rotvoe in t)i« 
of nAVfll L tj^iut'i*j r., 'i'kr y iirovklft 

detail at cilkrt.^ ^il ilir innsU oU' 

^ gj Ti fj i*V8 1 1 r [ I i (.1 ^ ■ ^ I..' 1' V ' ■ tj n ul o£ ti 
Jjo^^-.y lu Uie oudiUry wJii'.jh lit' 

i|v<|aiJllr ftp(FlHiin"t^, give large p- 

iMirchr? ill m*'* IismiIvhI arigiDeyHn, 

u of app IT fill his by Uiu t^ov^er^imi^nl 

j|OT«mii^Dt iitiiisea our t^eat cul 

to asfiiBt id ID nuTiing out 

ftral ser¥ice^ wlien needed; aud j; 
intcibTitee, m iti 0a rt, to^aM tl 

HtiiJiog a nkiUed Instructor nt ^ii 
t<rcli!iQlagleELl Bchoai and liS grant; 

wni prove t>e ^mt a4^aiitftf# 
eoth^ffes, and particiilial^ £9 
South, Ai (mr cfo; 

CorneJJ, the Ij nlTerattr of 
tii# tlDjvt^rsLty of FeXiDay; 
othcir Nortbem coll^jgea hs,m 
ited ia tijft pait br tii© detail 
eiseerd front the United States 
fut in«tn^Dm and £ta^ beeik bm^ttei 
til BUius rimgijag- fxt^m ¥16,000 to 3p4*^. 
OCiQ, The pn^netrs thus d&taiJed bavi 
.jMftttir^r# b«eii recalled of liite^ ncid 
H|p|iti f^TT tJi^m r^" fused ^ti 
rSemnd timi; there are not enougb Uyr 
j acHv** scrvtc^i; and tlie pt-ovlaioik^ of 
' tb© hn^r on iliift pomt hjiv^ thus bL*^ 
t^ome iiJiitnTiiii vt>. 

It proposed by the new bills to 
n. ^ijii Uiojr ter»ie& wberever amlGii 
. and to gmnt e^ditltinal aid to »uck 

uvy, bushlirij; Inr^er ami bL'tti-r vo8» 
%vo u « **d ftJ e It skil !e d IB e [ s s E I H ' 1 i 1 i 

In \vlii':b n-i^ CiUJ obiiiic \hem is [ty 





With ili^ 1**3^1 ne&r vity^ 

•~ Wilson, ^hUs^ iaciak« a?) ex- 
— — atiAOoX 006 <if t!i« feiitTjreg of 
tlSf^t^tn^ijlAQttdll of th» navai en^i- 

wy 3114^1 a 1 hUlM for the malnlfeniiric* of 

I K«ireaffentadve Russell, of Coansctlcut- 
■ SI lice the introduction of these m«i 
Hi^es many inquiries have t>e«n m&d# 
their full ecQite a^d pirtpoae. Mtiu 
;jerimt'Dtftl itfaearchK affecting- not ool 
ftavi directly, but all tb« Jsrsft jn^j 
flhipEdrtg^ iTitJpeita as well, w 
ieia oi> at tiUa Bcl col. 

ITIONS TO liE SOLVED 

'lie bi tt form of tVHl. r-tiih^ boilers for 

it typt- of pinufi for th* manitijJd 
ifflaa futtiiired on board !3hlpe; tlie 
tlve mferitj; ^jf natural, forvisd^ acid 
Uued draft; the ttitrmry and best ma 
/ of lubrlcaLlen: the r>>lnUve nf 
vat'louj fuels: t^*^ advtintH.er('s aiti tii*<atl 

Vtt^tageH of llquifl fuel; th=; ileteirrHilnit 
t^t fh± h±^t mfii^.ns of worklnir the ttirr<ta 
of tnorkni V'jittleships; the condUlond UiH 
Wbeti hyrti-auiic* pneumatlcr* and €lec- 
xtio ^^pMaiif^ea are be^t aiiapt^d. _ 
""^^^ only & few of the rjtiestloT^a; 
^Hat solved by the fcntl >ter, 
Iftli at* beyond tlie isroviiice of 

'0 tlis credit of tlio corjjs of naviil en 
eera It may be th^t presWine 

qtiefitlona ot enfi-ifle^rlhg- aclence hftV^ 
met with a. wJlUng- jfptrtt. To ae^urQ 
"^u full measure of his tji^QDatQ,, liDwevera 
Btetoattc work is reqviped. ajjd llftli 
qn\y be tione ia a. ¥ipe&i!ic?ml|y ait-- 
place,, eiVfi'Ci up entirely to trxperl* 
work, 

que^tloritJ rPl^tJrtg to tiiJtrifjft 
,ff which are heyoud the mtatis 
rfiseai'ch, and those affeciins 
can only be e*vi3fSLCt'>ri!y s^tm 
ly ^xp^jrlmtnt at such art In^tJ ^ 




._. U la Bdw re*iU^j tbt±i. itic^ worlt- . 
f |4fLv&l Academy musi b^^ ^.unplem^ll 
by rea^n 4Qf that LnstiLutioa being 
»Me to Bcoia out suCHQtftTit mf*n, re- 
rse i»Uftt t^e had to thr. kn Uric W* 
Silmin of our Irirni, A po^ 'L-f:r5MJiJiitft 
• of instruction muf-t >»-r kt\>'n tl 
men. Tlttre will hv no ru:i f^3si i y 
to tf^nch thi*m mathematics ajid rr,»- ttIti* 
ciploa of chemistry, but the inf i njotion 
quired must be of a mcir<j prftctlQia 
cter, Tib Jell can only be given hy tb^ 

THAT IT Wl-LJf EE. 

et-Smr:!nL fitatian, at IVew T.ou- 
■m trf a cor dis rjf hieliJy-trai il- 
'p. ft^ho wtll ^Tve a proLierly 
prjepared tour?»- of IC'Ctureiri on th(? rn^ifi- 
aircment and tho c-iro or maoliinery. Th* 
vountr itien wlU h*? taii^ht bow lo j-rfUuifvte 
'"lir nn'<e *ind nont o'' ^vork^ 'Tby^y 
tiJ i ]n tlic^ prurtii 'il -.vork of rrl.^l UJpi 
Hi sl^^i in Ihe- immcroui^ txperlrrn nis ivni 
U- r e ;> [ I" £■ f u 11 y - p re f.' {i v^^ i i no 1 - bti (j k s. T 1 ifl^ 
w'lM vigiii. the- ^rf-rvt mar^hlne bnildtr 
jjiHi'iU in th^' vlriTiUy of thLs jnHrta.Hti^. 
Ctenlrsi ajid acltvi'ly cOHOperatlnf^ wit 
tb«ni WiU bi? tne yoijng men fjiL-id_piv 





^_ th4 tTtilt^Statesi navo b^cn hoii- 
lUff for the establishment of so eh an Itt* 
^tUUIIon. It has been reserve for S^^nC- 
101* Siiolre, df W^sbtnfftoo, and Reprfe- 
H(Mitati\-s Wlls&n, of New Torlc, In eonnec- 
■ tlon nith th« tnpmberB from Conn*cfl- 
Ut. to my out a plflTi of 'Wortt wMch la 
to the engineering n^wis of thn 
lyloe, end which may hav€* an Iwi 




at ©frect lu build inij o«r com- 
^ amrltie-. The freat fcMp-TjuIiailVg 
^^^^ 6t America looK Wltli favQf 



BmrltiC'. The treat 
_ if America looK Wltl 
ipiBaaiir& The patient mve4U£aMlilV 
EToat sclent Itlc schgols lif^o ttMte 
. Jill will Boon bocom© a law^ Com- 
pare MfilvUle ^d. hla tr^ned 
ftts lurer in of fttieU ^ it&tlcm, wb«re 
SilooeHor can b» ofijrHed on. 

COMMODORE MEJLVLLLE. 
Tbe gr«at works at Eaaenj ttermaoj^, 
Wblch ahrtplor 20,000 men, are tjncTer the 
'Udmin-iairaUcin of an ^^n^lnc^er, an'l thei'* 
scores oi plants In Amr-'r3''fi wuere 
" th*' tx-^'-'ntivt^ Fi bilS ty oi' an KMirin^'t-r Llf- 
iTei'ts th" ^-'^f.•[■glefi Qt \.hr,M:^-,u]dH of t^tpti. 
Th<j a U.i1 Lo 1 1 s nis Lil t. i h q t Co rr.tjin i . r .j 
villi-, l.rv rtut^on of Iji^iji.i^; r rral'u-.j 
;-i-l+'nT]fn? i^nflnj^er, nr>t, 0'>tti":-'-:'I rT.i hi, 
Till;.';' clifirR^' of tVift ^t/ni'iM ut jN^-i,v l.crnJQn 
WUI bo re3entt!d, rs^t uiilv hy ^-xc^O it^tt 
it*'*!' b Tl Icial U^i h 00 1 s f>f t b rri u n [ r y T\i t h t h (*t r 
mEiny' tboiJsancis cif Bl.in;i.-n t'^, Inur, itic -T-. at 
I'TrtaJiuJacturlttfi Imliistilts nf thr ^j:Hiofi 
will blKhiy cotdm<infl that 3?*u whtch 
pltLC^eS m hlB charge h etui Io n ^vhiich h&g 
hefti neglected tn th^^ itsiM. and ivhtch 
yU*'^ protriife of gr€^at tliifiiK-s^ in the 
liiiuri^. If utillE^Ll as an r'3i:!"^rlment Bt*- 
tliho. XCft only tt!*? rftprcseiitatives of New 
Lornlon, tmt ttie rcprtsftntfttiv**^ Of the 
aiirr oijn<Uru^ Stftte^, Eibould frlve this me^R^*^ 
It re imrrn^tilate ciori si tie ration, for the 
f^atfibUabment of Rucli a aohool Will trp^ie- 
fer tbe naval englnei?rlojri^UcSatt^iia| iwp- 
trp of the world to Amerlcft. 

In d^termlnLng th*^ propei- f^nn at w*» 
1't-tijbe boilers for navai piii^O^nk It 
WfujJd b^ economy on tht t>*rl of tji^ 
lovernnietit to ezfi«^ *t tm»t » jnan**t* 
mflUoii diiiim for the^ effleisncy 
Et^rane^ df the boiler** o€ ba^iHe- 
ostlng tesia of mtJUons of d(>]laT»» 
^ det emitted from the result of 
jcpertmen 1 1** Thi h wll 1 give Pi<im e 
' the soope and charjajster of t\i^^ 
[worls laid out by CopiiQOdore MeJ- 
I the pa-esidentfi of JHe lan4'grant 
, the BGlentiflc educators oMd 
a-tors of our land* ( 

to-day a I'liJ \Ci pay to Mrfi. | 

©Oieon ^K\m lOT injuria lo Ji^f J 

proper ty caii.^H..l by tU--- ^^fv^r^aoti of 1 
Maryland f'olrjt Lj^rhiJjOutft^ I 

to-day ui^n^: UnoetOti^ Wftrr€Cn, Elia# i 

^ resiinif.d; Mi.un<. 

\\llbunks Fi-^rR HcIt, C. A. CafEim- r, vi .^ 
iT' |Jo<^fe's4^Jit resigac^d; Obtjqiioo, Fi^.d- 





Ttiit Mil* of 8im*tor ^^ulre ft(i4 B*pi|>«» 
•isniatrvir WllNoii. wDlcJi maMe Alt tfM 

■" leriojijiaL hat bmn fmpelvBitiKq" 
li Wlli for mm.lnUn»n^ a 

Hi'* fn trod lit t ion ot Iht-mv. measi. 
j?4riy Inqulrladi ^l(lv^5 h&nn m&iW ^ji 

•augrfrfnLcntbi reummiiH ti^rf^ctttic uett only] 
1*. -i'Vaf aii** Uy, but »t\ ihif IftOfft mu*"^ 

OR at Ram «ct col. ' 
ySBTIONB TO m BOtiVHD 
of tlu^ ^ufs}*Uon* r*s bet koU«4 mt\ 

r<jr tfi *if wMii r-<uh« ^olkTi for 

t tiivif tvpr nf pjim;^.!' for tri"? n>antfaitl 
LVPOH«ii rt'qtilj isd board phipJi; tl>o 

it«r wb^ti hyiraullc, t^ricumAUc. una et&e- 

K?ld wlltCh ara bi^vorul thiy piui^mc^ Of 

To th& croclic of Xhts cctrp» of mi- 
rlnu^tK It mmy W KiiJd that prt?«einff 

b(*fcTi m«£ WtthA wJJUh*! mltriV Tij ?*<»fLSr<» 
Ml-' full rnuBJKM lulf^ntu, h'y\\'i-\'-J\ 

y\* [M!itu\ MffrfK It r*Quh-t'<L .■ktn:- ^'.tJ< 
L'.a u uHlv b« dons In Mi^rr.llJi Jj.ii y .ir<- 
pointed rlv^O i*P «*ntlrp!y lo ijxp»:ri' 

mBW work 

^*fiti^* ftrrj niicsttonn rnUtlfitC to miirim 
pniftinwiriii^ wbiitii ai'jt bcj^onJ tii*' mfiiHH 

til iJ 3-,s' ('X kif-rlnn Ti n T Knr h [ui !u"TU 
T U>ri,. 

tbi' N^-U'**-! A''i.i:i]''iuy ltliJ:N.1 iMitMiliTU'T 

«ll rviu^un ihm iMNtli iriiuii hrin:_ 

pniir,-;r Tiin!».T. K'' hn-ul tn 1 h^v --.ric 1 1 { 1 1 in*' 

cr[ir..f:' ^.-f iriKt ri>. ■( Inn rnn;-'^ bi* ^:iv< n tji*-:*© 
yoiirifj ifj'^n. '!"hi r/< v^ l M Ij' no fi"r'f'My,i r y 
to IfJiU^b ImM. n ihilh-i Ji.riil Mir 1^111- 

yllJluw 111' > . FlUL Lh'' lTi''T rurl Ian 

■K. ther* wi(l b* a cmt lih i»f (iitLiji.v-i i .tJn 
rrof'-'MS*<^rp^ wbo wHi cU*j i* yn^t+Hri 
pri^paft^a <-.0Lj r.-.i' .-if T"oturcft on thv tna 
lix^irnf.ihf arj'J i b^' r.'in^ of BOJU'lilnM'y. T 
you tilt riH'fi will 11*' tjj.ijtiht how to iMtlmn 
tb*v tlm^' iuitl vtit^l nf WQfk. Tli'.^y 
Ilia in tbc pnif Uc';4j wnrJi trbil Jrl)*!^. 

Keinn put n folly -prtffHTf d Hofr-tHM^hm. Tb*jy 
wllf vJaH I hi* Ktna uiHj; }iUtt* bijltdlnj? 
pljuni* in ibo vkbilt.v t^t ibi- b<ihi:iri^4iJ 
*'*»urft, ttJttJ ttjetjvHy rjj-i - : i . ■ witb 
b#io wlJi hfr tbf you ■ ■ I.I vro 



r 



MMMxm^M mziit^MY jrj»Aorjjr0« 



Sactetle* ^^ll^ Mtt«ll 



' The A^«oi!l»tlni aC Im^O. Qtani CoU«vei 

■HPfi^lhff isDOletlfiti ot trie country or^^ 
Hpftttg a decided In Ceres t In iirop^BtKl 
nP!ti«:ltieerlDF Expe^imenl Siatloti ana Post- 
UraduMe School to establlched at thtj 

♦rich rUi Jii--tlf Mon ^Jr^-a-Uy exlnia, iiin^i 
this JT-li'. f I * i, .veen prgbrtbiy ilihj ll^''^ 
viLlu^il.i.- .J-,^ultui-y work \\\\lvh )kticii 
dortfj lUiJer t*.^.^ -.it/ii or f ;uni!mtjiiot'« 

MuK'lJli*, but vvlnoii Ji^.' Ua^ urmbW 
continutf bi^ (-CTison ui' luck uj.' l untin. 
The bUi introduced in th€ ^'riiiti*^ by 
di^nator Hciuirf* aud in the lioust by Uev»- 
ntaUvi? FrtiiiL-ir H. Wli^!on, of Orook- 
prciiiOMf^s iL-> sypL^ly Ui'is omisj^iun in a 
ififitctory i*.nd highly 'jL-DJiomical maJi- 

Icrt'sts of rji--^ rjiivy jna ihe nfttli&n Wliait 
hy-s alt-r.ii^Ty dorii^ Tor otlier 

ti>L- 1 jOH'rr'nrnonl s^t-rv 
ere is now in or^eraUort for th« ArsSiy' 
enrlneerini,- poi-i i^i n<t ujit^ school mt 
It'fl Folnt, an arUllf-ry eohool at FOrt 
TO«^ ujx ordJiaiTiee te<rrin!? sution at 
y HGDk cjr Fort H an cock, a cavalry 
inlantry Hcho&l at Fort L.eiLYeici^ 
worth, find a medlc^J 3ntts«d<n in litm city 
of Waahlnelon— all lm©«aed for tJife bett&P 
itruetlon of military off! cere. 

THE NAVY SCHOOLS, 
na.\'y has several achools whsr# 
p^st-gradiiatE- instriotlon in aitcrded iho 
I lino offiict'ffe?, ThKTf; is ix war collejirt; mulI 
itorpedrj- hir br(r:il NtwiL>ort» R. i.: uri nnl- 
|HPce iji^T r-ji.'lk^n erJi.jol ]n connt' tl-'n 
BPth \ht< sf.ir'H{ ^nr. 5ihi.7i» tlji€. Waj^liitif^- 
nretft n ii -i' a rd , ^ui d oi' . J i i J:^ n ftt i u is 1 1 n !^ 
fiiation Ai Indian H*^ad, on the- Pulonsa-'. 
'J'hi^re is alf^t.* a. posE.-^railiia.tt.i yf.rh(K4 of 
Ui.borator>^ work for the* aurgHcm^s sa< Uu' 
Brooklyn nuvy-yari], wtU [ii^ a muf^onTu 
fTf hyffle/i'^^ for Ihh: .-^ajni!^ corpj^ ai Ml- 
Uapltc^L Tbe nmrlne corjifi ha4 ari t?\* 
eaLlent iwat-yrjauauait' achoal of IrtBtrut- 
tlon at th<3 Washington bar racks . 

By reaaon of the (jxpefidJn^r jcaloii^iy er*- 
tatWned by the lln^ cdhi tr fur th-? ravi»l 
^^ipiteer, th^r& h*iJS5 iit^-n no -^i^Ltuol [iro- 
vfded for the oITtceis oi th^ mt/at highly 
itraimiE^ jinrl ti^jJ^jmiRc hra.tie:h of the 
navy. Th*?- pxpei t in mechaJUcs-l imiticMi 
th(?ri£if ure, wit ho at 8nltaJt)le moun? or 
T'laug far dolfj^ *^xpt'^rlrnHrj trill v^'i'fk <yr 
fnr st>cui(njf aji advaju>*J edU'-ntioii lu 
hl& ijrofet^slon. In no t\^]d of pioft?:4aloii£ii 
Work Ij the ni^slslanc^ <.d experiment oT 
SO muQh and ol Anch dt^ni, 




I fmwwf tiw Tcjwl will ' 

tire mw. liL tb« (t^rl.v 
<*fvfl mr. tUd^ thf* w*Hvh*fi f riRar^'H ha 

^*fc*^tIl^1Ml anil IlriMMrn Niur h/-i!^ iliU-H hot^ri 

\t\Ktm miOf-rs who l'mm4 liiijffiibl^' pli»a«- 
, II ro mining the twles erf iliirrynrtt 
aild Clark Kuss&n must reaUKiv 
ronsnince of tbe Jiai forevu-r 

Mcesett J for i 
I the orgmHatitioTi nf 1 

Set; wliMi hit VP tvirn^ tii tli'. 

f ofCl fj^r I a gmdnal I y uorii t> y f t j l \ i r*.- 

I Hi th^ number of vu^nc-^vi^ tiii \ ii md 
f!ini to tihi? iiutuber of ^IpoU oll^X'i?^. 

of Kh^>wt= Mint w*^ l>it«l at 

Mir ] rf^iuii-ii.i: <>i Mic <Mvn war i>2 Kill Hi)£ 

[(KIT Mill? utHcc*!*** aud 171 lU^invmH. Tlit* j 

ftt;*ut \Um\ wiuHi Vk%' hovvtH 

ttim^ Win k ^»latall^<I «pon ■ ^ 
I iclurhig the j^eaS^ 

' MV3^ de|iartm<Mit la {mvem 
r^lntlyi^ do t!hiit of Utf* lit 

ftHsl ^370 tfpg1rji^F>r?N» till* 






UliJt«a BtmAes nave bft*n I 
i «atat)lli;liment of sik"^ an 
It ha« ^etsi rf^&rved for Sei 
, Of Weushing^LOB, ^ana Hep 
^ftlaon, flf New York, tn c^jtirn 
the m^mberw from Connec 
out & pl^ of work wbioH 

wlifcli mfty h»y^ li 
AfFi^ot in t^uilcJiUiS up onr co3 

. Gt Amt^Plca look wJtb favor ui___ 

Ke measura The patient inv$ftUgaiM«l 
t the vTf^t adentlllc bcfiools hope Cli&i 

he bin wiTi lopn a Oooi?-^ 

r* Melville a«« his tmlned *Hil*l^j 

^Doerlitff tMt« Qim b0 oartied on. 

COMMODORE MELVTU.E. ' 
The s^rewt worka at Efl»*n, Germafin' 
which iFfinploy SOjOOO tn^n^ are ujider tbe 
adiutn 1st ration of an f^nglneer^ ttTid th^re < 
are sror^a of olant.'f In wnero J 

tb- e>;^.LMi tjv*^ j^Mllfv (.it itfi en^'ln^ier iti- j 
.t*^-''-'!- rii- ^-n-^rETiea of thnM-^aruls of men. 
[Tl::^' ^fr-^i.iultuM!^ jn*iu)t That Commo<?.on> ^ 
LjifiMvrij^*, bv rpaison of \'<^iT\i^ A trainfti 
^cICTitlrlr f?n^;irH^4'!-, m not (:onn"»ett?nt to 
■ rhfituio of the HJatlrm at y^w I.nrnlon 
•^win >ie rcis*?Mt<^£l. not only by tlie exr!*,ii4,U 
ti^chniral ^i-'boQlE' of the country with thcJr , 
many thoii^nrifli^ of alodentSH but the grc^et 
I tnajiijfarturlinij Jm^ustrltH of the n-'lion 
kwl!! l"ilt:Siry commnfifl rhat law xvriii'.ii • 
TOlftiv^s in h[B charge a. stJition whic^ ^'h^^ • 
neen nf-trilf^ii'TfvJ In tT']i? iiiihiE, ami "ivhSr;h 
juffv-^ promip-e f^t K:rf'^it tbin^.H irt the 
hi{i.ir'\ if iitiiiz'-'if a.^ an f^xLt'-rl mont stgt- 
t i o (T . N c> t *^t\ly til ft 1 1:. [ 1 ) j: rj d vca o f N't w j 
LoTuJon. hi.it LLjb pr»;-sr-rtt.H.tive» of the 

ui p iTnmfdlsito onrigidoraiton^ for tftc t 
*'at£i^ii9bJTjf-nt /jf fiuch a school Will trane^f 
fer the rmvtiJ f-ntlneririiL^r edueallonaf oeu-l 
tre of the world to America. | 

In d^termlnine th€^ prop^er form of wa- 
ter-tube boOera for iiavaj purrjortf>fl, R 
wot«l<l be economy on the part of tli*' 
Gov**rnm^^nt to i'^Ep^nd a t le&^t a quarter 
of a miUlr+ti dollyuf^. for tbe f-fflolisocy 
and endurarice of tljc I'olloi-^ battie- 
* " t oosttoe ten?! of mUlion^ of dollat-s 
nitir flet^rmined from the result of 
«iCPfirlmeiitM. This will ^Ive f^ome 
fa, of the si^ope aijd eTiaracter of Th«i 
eat Work laid out by Commodore Mei- 
ilie. the presidents of the latid-gratit , 
ttlftSfiS^ ajfid the Bcientlfirt ^^dut^tci^» Ahd 
Vo<tl^tora of oor land, \ 
VIRGINIA. ; 
Rfiprfraentatlve MeredhJj i uT ro'l i:-r£Tl in 
tbe House to-day a biU to pay to Mrs. 
G. aolsou *lftOOO for Irijuii^s to betj 

operty ca titled tbd prpi>tlon Of Chi 
iryiojitJ Point TA^htholjse. 






firm i!he Hcfj*** uf thv vrar Tfri/at Brl* 
will rorutufUMio^t si war wljm*ln 
l2jf» mi|f t&i'^ >^r!H f *7 ri M ^ f T 111? V t* \V n I I t »Vi 1 - 

t!^^ rlJllr'' f^ri"\ • " I :irl> <l;l,VS tlf tt)i' 

dfU H"^»r, wh^'Ji IUm u'lMPi^Hd fdcAfi^e* Und 

fSremm fltat li^i tJiQs 

All' ml«*i» *»f Mii 

iic>mituoi! t>f (Ik* haw 

tilmt in Ma pnaNicAl ftgi 
^W** aii<l ji^vlal »ailor h.nr^ 
lttr4*ri i>w-n.v tn th*« f;ki!k<t meclifltilr ami 

War ban N'f n whim^n in lln^ lncr*KiS\-i\ 

» 1 11 1 . ' . '■ , I ■ .1 T : :■; ! ! ;, -ir ■.■:,] I lop:, Thi-rc hEii< 

^tbit gituibi^r df iHitrirnint* and a riid 
111 i^titf ijuit)bi*r <3r t3iM.'k oflicors, 

oi Xfi9i rlrll war K2 ant 

I of ti»«ji»i*ftlre t*nri*ii atf 
^v^tHtlett npon ttji> fin 

^ GiMi nf the Intt 4Ui ! 

Utti- ilftll^pi ft fill -VJ71> IfajfllK^IT-i t^J.' 

«tA*nfiit^ Iff Ti^M' I- frpf' Tlin*^ litfhii: 





feriilsi^i- BjUfigb, ni^rlj the stunt* torii 
1^^*?, Mill Ll**velo]) lt},U0O hQ^m powt^fi 
Th(* C'U^jiUt-a of The latter abitj are cfO' 
ml \bU} lefwi spflft" thiiu tliHr of tli*^ fonwrj 

4MiriH>C'i\ Ti» liUjEntnin iit n smte iii' rfllJ 

ihI In these dfijs of tTQU^^rl^) raatflitiijl 

That W€* shall lva?i taotf^efij^MneerK than 
li? oEReers at tjie c!€#6 of any pi-o- 
lifted, wn)* ifi a cerlat&tjr, f^f if tint imm- 

wh^ steam was regnrded T>y tome 
im ausUiary motire poweiv the imrd 
0^ things m board war utilpil 

BfJt tM tiTganimnm of om 
tl^at of tU* imi^Hinnt «oiTic<*. 

Pmil lltore iim tlin?a timt^ lie 

[ thvn'*^ 1k bin littli-^ tldulii that thoi^o llgiiroft! 

j wiU vviti 1 ,v 1 M* I r p n tn ch€<l liJT t h c* H fi v i 
j^t rvk-r. ir il shall hr m^e&mnF^ for tiv 
i^ii Iritis 1>aUlt'. 
Sijnjvisiui: as 1r nirt^' win'Mi, Jlh^ri^ lia?i 
l>f*i:'Ti MlLfc tnlriMli.iri'<T in His- li^m^i*' nu*l 
St'l?at*' xv!iJ''li n f L r'nij ii til f'L\'nii^ nipnthy 
Till- rtsric n^j:l3ne ^vlilch s-fli<M';nr<l Tttf ri.ilt 
rU' m';i.Lil:j lin-ri'lv lU'eoiKs*' il \u%*i 

i tH ir limlitloii^i. Thtr old timtf ULirnl oilU 
i-*-r lm» n veuefratttm for aeiiimujj^liliij 
hut hii^ prejufTtc^ sur^^ly rm^^ht ni^t in \tv^ 
TJtll \u tlie fKlmiDiniE Lii i' Hi ot a |*ovt»ru< 
imt cl e»pa r tmeii t. E u t lie per! u 1 lUT 
t uf tlii? aaval aeadf?my it^f*uaniiiiiinl| 
tlio oiid^ta 4t tliat itistttiHlott b( 
Ml In stua^la^ wlJlch, for all prin 
J& a£ useless to the Mlli 
wmild he to soMler. 

H. Wilson of BroGkljii,, N 
t! 0oii!*tem«tJoL ill naval cSw 

the fnH Thiir in rhls 1 
il nv^w condUl'-'U irr niiTj;:rH 
anil that thn mini in ( rnv iIm* 

liN'tJvr J I Infill wLioEiO hUt'lii^i-HirP 

rskili lljr r'dlcjfpry nl" tlii> n.mfJ I li^i^x mW 




Biepftm: III at Ui^ ^"ili^in 

C4ru>pvni^j c '1,1b itim kr^ 

IV -nJDi: iti«' HL't tteat bad cmdi aiem i 
!*ifi mi} Fumiipir IStva tiv^ay 

Utc lltat tlursi> (iQwer are 

DutfitUt Uie £^1*1 thn t It rcwtis tlt« 
cot at i^«f mt liair mlUiiiD tlull 

i« |cniilnAlf> tiling* raaJ^tu fj 
riiJ •rrrlCTt. th^ Instlhidaii at Ai 

.% 4 !![■ for tile Kjiif'.LiTi--'rj or ti.*» nv( 

surti \\*Kk tHflSac witli a 
4Hjf^j^iUm^ fi/r li» TlTiiiMif ilatijfi«r bttii 
wUI Iw mjiilrt*4 and It ?i-<'rni( itj tax 
iitilUtx t^^* itATitf Ai^^Uiuty ti> rnr* 



'I- -u" rill' lu 



i'U Willi ik\'lU-\- .tv ■ ;i :l 

nm. who irie^v lUi! mil rift r uol ualy fro^ 

pomi or ¥Si»w of patHtHjft latfrntt^d In 

Uki* ai^feitso of ottr i^ittttry, 
l %}r ninny y*^irs tb<* wealCBcsiis tli^ 
;uh fiiy ,if Aiiiiii[»i5U,-4 baa bi»€*n lll3«Wll t| 



1118 M lM*t are ii^w feiitm^a, ntiy f^m 

li»Hiv«*I,v mnkc the mmvinm tho iiioJil 
porting t r*4^^tiuK t*i lijital olTftlri thai 
m hten iflirtMlueeil (luring tlj# mwlont 
iljttim III tlM* lii^aa of thi* <*ugJDt5i*Ti^Ut 
01W Inspwtlou of *Jt*el for the »hlpi 
new JVftvy. thuti (Idliiff nWRF W^^tl 
lliirn fhsil tiii^ 3ir< t> rjjsit upmi thi 

1 lii^pertifm fjf Tnattn*UiI dn- t^ur Wfir 

iMtr niMt j^ri vriii iht n ^i''>iis grnrjiljjjj 

Uirt.i ei:M. V Ih^'m r^a vvltli tb^ opefft 

/inrl lYsvnnJ^ rhitt aiv hl>i Jussi: Uue, I'f^r ai 

&v^y linn otSt'fir tt) retto fit tlhj? eli)«e nil 
|lft*8 wmfk with the caiik of tmr wtJminil, 
;t lit SvM0t tluit lilfl limttiiir oi!!c»cr <^ 

It ruCTgtilscws tlw fa« that l^ie eoMstd 
an hi tlK^ Am^mcau navy ts capat^l^ ^ 
itttitlTiiii^ ihifi-h lioiiorw, tf t1i«i oi>p<*Ptqi 
Ib given t^MtJiii u ^vill put emv hfi 

lum^orlotis (and ^I^b^t1ii# w1II< 

Tnotl*)*!U It Mi'PvpH Ktjijjujit i(Hi in tJm 

Ml»'priviiiioiil to (ii^triH (rk i V^^ry >n-\vnrUi<, 
InN^fllMt lini of -tJh' Jariii ^\ Jilt;h i.hntl vohtii^ 
teiirUy i>lrji|jro l(sf*lf ii> Jmiiihi^: s -yiKiLld 
aiarine £*ii^Jiii»erH. iiuilt^r mrnliiirjnn iruf 
^m>i\ by fiiv m^f^ivtnry i>f \\n* nnvy. a 





itfactr «»I l£uit tbv WU 

of iin^ puif*ni}i^ 

flr»l thn>' '■Jui 





iSii; iliiwn M liilQalii 

' tbft nSTSl pfTPUtHHtl. 

ngud tikiLko It 4tm^f9^ 
mil tm tA ilut mjjfln 

til trwf pmu^t it »iiiiTHlc 

for t*d!H<*ni-3r, ami ntn^fi^briifl' 
m ItnjHirttfttl oiri** of lUi* atiral' 

for %tm& Of wur wltbour cu'^t m 
H ta-liilpi tliir tiitrjtl 
iwnfimkm in i^ltjm Uitirlii 
^lUilml jtdeuttfle «<K*l(rtEro* UftiV> 
Kvr It will hHag tfi thii 

H lit tMiv Uumlr»*ii tn. hut* 




|ii^irj^><^*irs I if rhnt lnviTH'Ii uf r'n;ilnrrr1n j 

Jmlh'f* ^vhich irUrrl^Tftl \vltl.j t[jL* fill 

ili:'VL*l<^jniiHii or' Mir hcu^ntifK' ortiror <>| 
thi* n rival sorvlr^.^ U i »Hiim**ln!i 
[tH^lf to flll tiiiisc* iiUei'estffl hi tht! 
(^r-elopiueut Df tte study of mf^^h^lniC1 
iCi«!|ie4irs, nut! wbetj tlii^ m**ufii»rt! 

fitim Bi*ooklya will i^eeli?^ 

It Id T^gitnled hy lilt* t^biaaloj 
sf^hooU uf lilt! ct*nn try an tli^ hmi id 
tton^l mc^avuro Uiac Ima I^e^ft^ 

tlfie inhUtiit^ons will tlfmwiKl si hpurti 

\i€ u rh « h-i^nm ml t1 jetI r i ■ s r u t ! - i tl**rft- 
T^-ni to the UilL Vt^^WOfl eUlior fnun ait 

frrns yn* clerriLSf !►! tin' in-jiintry juifl 
th%*y will iniiji; ii!j[isp![un>!c* i^vlsU^tu'tv 
Umi Xho m^m^iut' \r- :\ in ' '^slry to \hv I'fR-j 
rif-ney of ^vrir i ii- Tli(^ri^ iioi: a! 

.sintu iri t jit^ I iii'>ti ; . . : > iif^r a jioi-Hou^j 
ni Intinwl: itj Uji |ki.hmj;;^' thiH liill, fof j 
tlj^e ilt*velLHRiit*ii: of thi4r n'jijporltvr Hf^lJ 

f^t upon the upbuUtlUm of tlii'lr Jiisuiii- 

iJonsil ami piUHork- urf^nnUi^, %mvi'W,\ 
tUat the sHf^iittttt' Uik4r,U«tjon,s aiiik for ihi&i 



HffiOUOO IN TMB HAfY 



and EtaS: 




tttoA Uiio Would 




rlltjr*tttlrt| rn«<n-«« ••tl iMh 
Ar- £»«i4ra«lasft th^t It Illicit n« Sut^ 
tliNit fffittF lar JJi TiMP — naip falw 

|^v«i£i«t llMiMeiilif t:b« ^nre Bisn.! 

of tt^f^ f tfU ' f VII 

Bij f 1 ■ T • 1 . f ■ ' I ? . I i 1 r T ' I ; " 

11 rri ■ ■ - . r ' t . [' * 

i*i»«ur«-«iNi Mi0CK<^Uiri««iv«iiiiwlilcb wil\ 

nit t>}ti^rn«, futiitr m^n wk^ ■WIN 
tfte E*m^mit:im iif mii t4t«rf«i at* ^ 

flt tM ttAVf. til lU^tJp3iA« 



r an the tvtimi ttvoMvntd 
h ft»4 »iriii «Men jir» f^itiuUr to mft 



for 



itn ti IPS r^Ttxli^ 
h I .T-j.',..Uiiiriy' 



tiiiiuliLn&r> [inj>it nut ■■ 
ttiv tui? re twill [ siT^'Jct:, 

Ulllcerb oC Tt]M ilu>? nrp ijt < - i nJiuiiti tbjfct tU6 

mlil'tiiiry Aiitbaritv in hbi own rtvpimaent, 
bat mutevwr^ ttjinjr rfliriHtig- lu iijo of^iiiiian- 
lioG of ti>e vp-^ftcl slLni i n uicila In cbtfir Uttu'ls 

cuiui,' on bo.'sr'l l?M- c!ilo. A liu i:tlL> ray ftl be-: 
I w f < • I ] 1 1 1 J two tto f c e * I J ; T J ri M r h.- i c w i t U t be ' 
»*^uiiib!i!JS^ 4»f tU*» FLi tj 'itilr'l ionyress, and 
l9o(h Aides OiLVD ir9('« tnt<» tl^e tiirttt wl' ki tbe 
iffdleM-mmatluo lu fettle ttiil 4UB4|]oa(jurlDir 
lliu ciimiair ai^ mmaxtiti lot sXi time co come, 
Vaverful iuHudit^t) »re HuppoTtlttir the line. 

3tl^iiflfr49 and Influeuct^ei ibn depM-traeot, 
mi» mfiae^T^ Hid tuppDfted t>y power'- ' 
f4ilpiitioual and tnt&rmrAdrurinfr Idtt^raat^. 
^ TtiM EDtsttfturefiliilrfidueed t>F Senator ^uLre 

pi tbeir etr^ora, UQti section Caruf^a Lbi» N»f&i 
Klijvicli tny Intt) oompfttttloti ^llh tbe oiUiJ4«i| 
f*ci«Qtiao imtJtuUtiqe In ra«i|>ljh«« o^eni 
tfor the t-QKlfle^i' eorwi. Frovt^ton It |^»4« 

4a at WMFi 

urv a uotia miasm ti Iti tbe mLvj, 
eat stratluit. whiifii nh&U malcfl 

__afL hi tbe UilllfttJ sittttt^s. ts pfij- 
Jec t«d. Tti©oltifirat«fft<ffi£3ytrditrkfperiDihed 
Uf mlw ttft^c tbirtl'-bve >eiir8' sepvlcw with 

llflo t:oilfl)fcej of km h\ivl uJ* proftj^isori) of 
ttiiirUiu untftrif^irtrnf !a u&sorci'U Ttiy lofin to- 
the tt?obriolofrlotii iEi!4ii[ uti i^u or tmo enucitrv 
of madUlti^ry An^i nnjieij^ ^vbicb ma bfti 

Urn Ji «J»CI i<M»lE«d oBl far, TUv oflSapri of 
iliDt ftt4ff ^rpii are if»tea iMMttlVli miik uisu 

An eifttninfltlon of tho ItoifisteT of 

, sbo*Jl KUlE at I ho tse^\v^U\M\£ of iu>t oil' 1 1 ' 
Hb^Ui at Wur Wf^ri-i l-...Mi>- Urr y;^t\ in-. «>ri 

■Ipiuiere wen^ line olUcvt^rj u'nt ;:^^T& 

■rraTtie&t^. tbt? t<tre'ti}Ciii at th*s i^ifj orpa lUus 
ieFikif iieurU' i?quHl» , 
■ I iiiUKitAttblA Olspiirity. 

Siecretury OlJeuti Wpl^ps a jun fuun!! nut' 
|b(it title ti*!r.Piii lity 111 rniiriiboi\s tiK t ivec-u riir^o- 
two itorva ^vtiii iiii Ji.irti.llliii-jlr^ uitd tbiii t lie 
i#binf IV ou]'^ EsLnp rutiiiJiiK J r' ttiei pfj Hi t i u fuur 

^ iiLiK- muK (o HJiiiiLi ib+j enkinus jTo- The 
tiMukjt'er, i&lLUJt.'d be Wil^i, wfys uiJiiDlt: l.« 
hi-ii[> uu wjin tour fiifti ol' «li4"5f>>? r.nit?inj: nt^ 
bi;ji.aif* time* Tuv Sttni-f.a.ar'.- .Ji=:..'.:i vti-H^^4 
'th^tt tb(? iir^ip-. T nitio isf Uiif ■■iTiLirfi - lo iiujfi-' 

1JtiS.*rS ShOUlU iiti ilLtOUt t ijC h.:unt? us I'M ixiujw 





